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Ee ost attention to its own accomplishments 
gives the refining industry little opportunity for 
estimating companion developments. Still the 
metallurgist and the engine designer are matching 
the builder of 100-octane gasoline and 
its more powerful companions yet to 
be announced. Without these mechani- 
cal advancements much of the accom- 
plishments of petroleum refining would 


More 
Power 


— be useless. 


A high-compression motor is essential to high- 


compression gasoline. Jet propulsion, the gas tur- 


bine and the more-efficient diesel are as much the 


product of mechanics as of chemistry. Neither 
' of these represents new discovery, simply refine- 
"ments of old principles. The rocket, for instance, 
"is one of man’s earlier means of harnessing power. 
"In the jet-propulsion motor it promises to provide 


mankind with added energy for air, highway and 
tail transportation. The turbine likewise was one 
of the first engines. Only recently was steam 
adapted to its efficient use. Now what the metal- 
lurgist has done in providing the diesel engine 
with higher temperature metals also allows engi- 
Neers to make use of the gas-combustion turbine. 

This issue of PretroLEuUM REFINER offers two 

tticles which indicate clearly the possibilities of 
the combustion turbine in this industry as well as 


‘in all of industry. E. O. Bennett interprets the 


2 


Eee 
es 


urbine as a source of power within the manufac- 
ituring division of the petroleum industry. F. K. 
Fischer and C. A. Meyer offer an exhaustive study 
/of this turbine for all industry. 
Fuel injection for gasoline motors will come into 


a general use after the war. By this all cylinders of 


"a motor are allowed to do equal work. It also per- 
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mits use of lower grade motor fuel through better 
combustion, . 

The gas turbine, jet propulsion and _ super- 
chargers are accepted as a combination for loco- 
motives after the war, They will have to compete 
with more efficient diesel-electric engines as well 
as steam engines with use of turbines rather than 
cylinder drives. 

Thus mechanics offer a conflicting problem to 
petroleum technology. In one instance is designs 
for super fuels, in the other it seeks more energy 
from the lower-grade fuels. All in all, however, it 
is promising. There is proper concern as to the 
reserves of petroleum in this country. More effi- 
cient combustion, whether at high compression or 
at low compression will recover more energy from 
the nation’s oil and gas. 


fe part of the whisky industry represented 
by the men and institutions which sell liquor is 
out with the charge that political blocs are re- 
sponsible for the fact that so much butadiene is 
coming from grain alcohol, so little 
from oil and scant hard liquor as the 
reward for a tax-paying citizenship. 
An advertisement consisting of an edi- 
‘torial from the April issue of “Liquor 
Store and Dispenser,’ makes these charges and 
explanations. 

That the farm bloc wanted the butadiene from 
alcohol program, since it assured sale of surplus 
grain. 


Of All 
Things 


That an- international bloc wanted it since it 
would mean return of natural rubber, since syn- 
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thetic from alcohol at 60 cents a gallon is pro- 
hibitive. 

That the prohibition bloc wants it for the reason 
that alcohol in tires means less in whiskey. 

The observations of Frank Haring, editor of the 
publication, are that the shift to petroleum could 
be made now at a saving of $200,000,000 per year. 
And there is this warning: 

“There is a growing resentment toward wasteful 
wartime extravagance. And finally there is a new 
bloc forming—the consumers of America—and this 
group of men and women is going to get madder 
and madder over the special interests, which, while 
never passing a prohibition law, have effectively 
laid down the edict: 

“*Thou shalt not drink.’ ” 


ly HIS remarks on Postwar Problems at Boston 
University Institute, Charles F. H. Allen, assistant 
director of research for Eastman Kodak Company, 
left this warning of the consequences of giving 
science over to the politicians: 

“Two great dangers face the 
chemical industry. The first, that 
scientific work may come under-con- 
trol of non-scientists. Instances of 
this in the past have resulted in failure because of 
lack of production of new products. The second is 
that ‘free enterprise’ which has been the secret of 
American greatness, will be stifled by a paternal- 
istic government, promising a pair of nylons for 
every Hottentot. The Kilgore bill proposes to regi- 
ment all scientists under the control of a govern- 
ment-appointed board of seven members. This bill 
threatens free industries and free enterprises as 
well.” 


Double 
Threat 


\\ HEN facts rather than truth become the 
ranting of the demagogue, it is in order to examine 
objectives. 

The American people are told that known oil 
reserves are sufficient for only 14 
years of current consumption. This 
is a fact but it is not the whole truth, 
which is that seldom in the history 
of the petroleum industry have 
known reserves been equal to 14 years of con- 
sumption. What the American people should be 
told is that relatively they have as much oil as 
they ever had. 

Again they are told that oil consumption is 
exceeding discoveries. Here is another fact which 
fails to encompass the truth. The statement of 
fact gives the impression that current consumption 
is norma!. Stimulus of military requirement has 
shoved consumption into a super stratum, where 
it will not remain once the military requirement 
ends. If oil were being consumed today in keeping 


Shortage 
Of Truth 
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Double 





with the demand of peace, the output of crude 
oil would amount to a calamity, for it is close to 
1,000,000 barrels per day more than it was in 1938. 

The fabric of facts becomes a symbol of fear 
when itis waved rapidly so it can not be examined. 
Upon close inspection, however, it tears apart 
readily, leaving only harmless shreds. 


It is regrettable that the American people are 
not well enough informed to permit their finding 
the truth when the demagogue waves his fabric 
of facts. 


\\ HEN the gasoline rationing section of OPA 
takes to the air the evil of stamp counterfeiting, 
stamp trading and the gasoline black market as a 
whole become such a henious monster that there 
is a temptation to take the musket from 
above the mantle and go forth to see 
Talk that justice is done. 

Recently PAW had a release on this 

subject and Ralph K. Davies was 

quoted to the effect that it was questionable how 

long the American people would tolerate the gaso- 
line black market. 


Now the testimony of Charles F. Phillips, direc- 
tor of automotive supply rationing division OPA, 
has told the House Interstate Commerce oil sub- 
committee that “the country currently is operating 
on close to the allocation provided for civilian 
activities.” 

Perhaps it is too much to ask one bureau to 
check with another before press releases are made. 
But within one bureau the ranting over the radio 
should check with testimony before committees. 


1s ONE of its recent news releases the Petro- 
leum Administration for War has paid compliment 
to the refining industry with: 

“Sixty-five percent of the increased production 
of 100-octane aviation gasoline... 
in the two years following Pearl 
Harbor was figuratively wrung out 
of a hat.” 

By ingenuity technologists simply 
converted existing equipment to the making of a 
product not contemplated when the equipment 
was designed. 


Out of 
A Hat 


Both technical and operating personnel in re- 
fining are accustomed to such accomplishments. 
It is by such that units so frequently operate at 
above designed capacity, as butadiene units now 
are doing. 

While these accomplishments are praiseworthy, 
it is more significant to realize that the industry 
still has the ingenuity. Whenever there is need, 


its technical and operating personnel can duplicate. 


the record of 100-octane aviation gasoline. 
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How to Train Plant Personnel in Fire 


Prevention and Fire Fighting 


A. W. TRUSTY 
Assistant Superintendent, Premier Oil Refining Company 


Se great fires of London started by German in- 
cendiary bombs, caused an enormous loss of property 
and some lives, The fire-fighting authorities of this 
city have stated, however, that if the people had 
been properly trained and instructed, the loss by fire 
would have been only a small percentage of the actual 
loss. The need for instruction in fire fighting in 
American refineries is particularly felt at the present 
time. The refinery personnel is changing rapidly in 
most plants, and new men, who have never seen an 
oil fire, are being broken in as operators in the proc- 
essing departments. The ever-present threat of sab- 
otage and the possibility of damage from Axis planes 
makes it imperative that the operators be made thor- 
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oughly familiar with the cause and nature of fires and 
the most efficient and quickest methods of combat- 
ing them. 

The knowledge of the causes and methods of -.°- 
tinquishing fires is the best background for quick 
and decisive action in an emergency. The majority 
of the great destructive fires are small ones at the 
beginning, and prompt action of the right kind will 
save lives and property damage. The following in- 
stances illustrate this point. A tank truck was deliv- 
ering gasoline to an underground tank at a combina- 
tion service station and sandwich shop. The.day was 
warm and humid. Vapors from the filling hose 
reached the cook stove through a nearby open win- 


{159} 83 











FIRE LOSSES AND CAUSES 

Cause No. of Fires Loss 
NEE api ee aeacc yak ctegie 125,000 $ 16,750,000 
NE gS Sala bene. dah we 62,000 23,300,000 
Electrical appliances, motors 15,000 2,300,000 
I 8 Wibra'eid'g 6 a6 a-s'0-a 6 62,000 136,000,000 
Sparks on roofs........... 60,000 9,500,000 
Chimneys, fiues—defective 

or overheated .......... 50,000 11,400,000 


Defective or overheated 


heating equipment ...... 46,000 14,250,000 
ENS LIDS SD CPR TE , 40,000 9,500,000 
Miscellaneous ............ 28,000 6,750,000 
Flammable liquids, misc., 

including home dry cleaning 

and starting fires........ 24,000 9,100,000 
I a V i's 0180 Kio ok Oke 23,000 1,600,000. 
Open lights, flames, sparks.. 22,000 11,500,000 
ee 22,000 9,500,000 
Children and matches...... 22,000 3,500,000 
Lamps and sfoves.......... 20,000 6,000,000 
Spontaneous ignition ...... 18,500 16,000,000 
Grease, tar, etc. ......:... 15,000 5,700,000 
Hot ashes, coals........... 15,000 2,256,000 
SSE ere eee 14,000 4,500,000 
Ol burners ..........6505: 12,000 5,000,000 
Ge ene -..+ 10,000 2,500,000 
Combustibles near heaters. . 9,000 2,100,000 
Torches, welding .......... 6,000 4,500,000 
Incendiary, suspicious ...... 5,000 7,250,000 
Gas and appliances........ 3,500 1,250,000 
Sparks from machinery, 

MIT's ad e's 60 aoe we 2,000 2,000,000 
OS ESAS a eae 2,000 300,000 
Thawing pipes ............ 1,500 450,000 

1,000 250,000 


Sa IC ete e's (6g v.c'e oie. 











dow, flashed, and the flames began to rise from the 
filling pipes. The truck driver, no doubt obsessed by 
the idea of removing the main body of gasoline away 
from the fire, jumped into the truck and drove 
rapidly down the street. The hose, aflame and spill- 
ing gasoline, trailed behind. Fortunately, no lives 
were lost, but several parked automobiles and the 
tank truck were destroyed. This damage could have 
been prevented if the truck driver had simply shut 
off the supply of gasoline to the fire by closing the 
valve from the truck to the filling hose. 

The prominent place held by matches among the 
causes of loss by fire is understandable when the tre- 
mendous production and use of matches are consid- 
ered. Each year about 300 billion matches are con- 
sumed in the United States, or 850 million daily. This 
means that about 600,000 flames are started every 
minute. Each of these flames holds the possibility of 
causing a disastrous fire. 

Carelessness of smokers with matches, cigarette 
stubs, cigar butts, and pipe heels results in the larg- 
est number of man-caused fires. The discarded cig- 
arette is one of our worst fire menaces. Studies by 
the Bureau of Standards showed that in 1937, 54,000 
cigarettes were lighted every second and thrown 
away at an average length of an inch and a quarter. 
In tests with a dried grass pad and a wind blowing 
at a rate of 3 miles per hour, 85.3 percent of the cig- 
' arettes ignited the grass. Average time of ignition 
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was 5 minutes. On Douglas fir duff in Washington, 
20 tests set 19 fires. 
Spontaneous Combustion 

Many substances oxidize, or burn, slowly with- 
out a flame or any evidence of excessive heat. Rust- 
ing iron is an example of this. Barnyard manure is 
often packed around fire hydrants to prevent freez- 
ing. Manure is also used in mushroom beds to main- 
tain a slightly elevated temperature. The fermenta- 


‘tion and oxidation of the organic matter generates 


some heat. 

Charcoal is especially subject to spontaneous heat- 
ing and ignition. Charcoal made from hardwood by 
the retort method appears to be more subject to 
spontaneous ignition than that made from soft wood 
or that made by the old pit or kiln method. Spon- 
taneous ignition occurs more readily in fresh char- 
coal than in old. Charcoal should never be mixed 
with oily substances and allowed to stand. Small 
quantities of charcoal should be kept in metal con- 
tainers. 

Coal of all grades except high-grade anthracite 
is subject to spontaneous ignition under some con- 
ditions. The chemical composition of coal varies 
greatly, as does its physical structure, and both fea- 
tures contribute to spontaneous heating. The pres- 
ence of sulphur in the form of pyrite, as, well as 
other factors such as particle size, temperature, and 
ventilation contribute to the hazard. 

The spontaneous ignition of hay, grain, and other 
plant products is a process of two or more stages. 
The first stage is caused by fermentation or other 
micro-biological action. However, when the temper- 
ature exceeds about 175° F., the life or activity of 
giicro-organisms or enzymes is supposed to cease. 
The further rise in temperature from 175° F. to 550° 
F., the ignition temperature of hay, is considered to 
be due to chemical oxidation. It is thought that 
products may be formed in the first or microbial 
stage, the subsequent oxidation of which is a factor 
in causing ignition. 

Iron, cobalt, nickel, magnesium and other finely 
divided metals may ignite spontaneously on ex: 
posure to air. Metals in this condition are said to be 
pyrophoric. Fires in large piles of iron or steel bear- 
ings and turnings, or other metals, may be due to 
spontaneous ignition of either the metal or of oil 
from machining operations. 


Oily Materials 


Fibrous or other freely divided materials when 
contaminated with drying or oxidizing oils will heat 
spontaneously, and under certain conditions this 
heating will progress until the temperature of igni- 
tion is reached. Fires from the spontaneous ignition 
of cotton waste or rags that have been used to wipe 
up linseed oil or paint are of frequent occurrence. 
This is attributed to the very rapid oxidation of the 
thin film of oil spread out over the surface of the 
fibers. 

Sources of Ignition Heat — 


The most commonly expected source of heat is 
from combustion. We light a match to produce a 
flame with which to ignite the fuel-oxygen mixture 
from a gas burner. Likewise with a match flame, we 
distill a combustile gas from a handful of paper and 
ignite this, which in turn ignites wood kindling and 
a fire is started. 

Many fuels do not require as much heat as a flame 
produces (approximately 1000-2000° F.), but may be 
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ignited by hot metals or other materials, when we 
consider that iron must have.a temperature of 752° 
F.-to be barely visible in the dark, it is apparent that 
0.1 fumes with an ignition temperature of 600° F. 
may be ignited by iron that is far from being red 
hot. Likewise, dry wood, paper, and other cellulose 
material may be ignited by contact with materials far 
below the temperature of flame. 

Electricity is a source of ignition heat, and may 
be listed as due to overheating, arcing and sparking. 
When electric current flows through a conductor, 
that conductor offers resistance to the flow of cur- 
rent and the resistance produces heat. The amount of 
resistance and consequent amount of heat produced 
is determined by the material. of the conductor, its 
size, and the amount of current flowing. Thus, a No. 
14 rubber-insulated copper wire will safely carry a 
current of around 15 amperes (such as in ordinary 
110-volt house wiring circuits), producing some heat, 
but no more than can be safely dissipated. However, 
if the current load be increased to 30 amperes, the 
heat is likely to melt the rubber insulation on the 
line. When the ignition temperature of the insula- 
tion is reached, it will take fire. 

When either an electric circuit is broken, or the 
bare conductors of a circuit be brought close to- 
gether, the current jumps the air gap, producing 
an arc. The arc or flash thus produced is exceedingly 
hot, reaching a temperature around 6000° F. So ef- 
ficient is the electric arc that it is used as the igni- 
tion agent in internal combustion engines. It is ap- 
parent that in the presence of gaseous fuel a fire 
can be started easily by an electric arc, and any 
opening or closing of a circuit is apt to produce one. 
Loose connections allowing even momentary open- 
ing and closing of a circuit or the breaking of a light 
bulb may afford an arc, or spark, as commonly called, 
that furnishes the ignition temperature for a union 
of fuel and oxygen. 

Friction of one material upon another, or of two 
pieces of the same material, produces heat in pro- 
portion to the amount of the friction. Especially is 
this applied to bearings in machinery. The heat thus 
produced is carried to the outer surface and to the air 
by oil, which also helps to reduce the amount of fric- 
tion.’ If, however, a sufficient amount of oil is not 
supplied to a bearing, heat may be generated to 
ignite surrounding combustible materials. Friction of 
metals may be so severe as to cause sparks of fused 
metal that may become causes of ignition if they fall 
on combustile material. 

Then there is the heat of chemical action. One 
group of materials, such as unslaked lime and sev- 


eral other chemicals, are not combustile, but, when, 


they come in contact with water, generate sufficient 
heat to ignite combustile materials. Another group of 
chemicals, such as phosphorous in the presence of 
air, and sodium and potassium in the presence of 
water, have an ignition temperature below ordinary 
temperatures. Also certain oils, fats, and other ma- 
terials are subject to spontaneous combustion. 


Plant Instruction 


The following plan of training has been used ef- 
fectively at several plants. A one-hour illustrated 
lecture, given by the safety director, fire chief, or 
other qualified person, covers the theory of fire fight- 
ing. The class then proceeds to an isolated place in 
the refinery yard where a practical demonstration of 
fighting the three classes of fires is given. The foam 


powder used in these classes can be over-age foam 
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from the plants extinguishers. It is the practice in 
most plants to recharge foam extinguishers at the 
end of a one-year period: these over-age extinguish- 
ers can be saved and used in the training classes. 
The possibility of a fire hinges upon three condi- 
tions which must be met simultaneously: first, a ma- 
terial that will burn must be present in the vapor 
form; second, air must be present to form a com- 
bustile mixture; and third, a portion of the com- 
bustile mixture must be brought to the ignition tem- 
perature. Consequently, it is important to have a 
thorough understanding of the conditions under 
which petroleum vaporizes, of what constitutes a 
combustile mixture, of how the ignition may take 
place, and of the manner in which the resulting com- 
bustion progresses. 


Class Demonstration 1 


Pass coal, coke, wood, and paper over a flame. 
There is no combustion because no vapor is present. 
Then hold a sliver of wood in the flame until com- 
bustion starts. Wood contains turpentine and other 
volatile material and it is necessary to heat the wood 
until sufficient vapors are given off to support com- 
bustion. Dip a lighted match into a beaker of kero- 
sine. The flame is put out. Then heat the kerosine, 
meanwhile continuing to test with the flame. Finally 
combustion starts, showing that sufficient vapors 
have formed to support combustion. While the va- 
pors continue to burn in the open beaker, pour cold 
kerosine into the beaker. The hot kerosine will be 
cooled to the point where the evolution of vapors will 
cease and the flame will be extinguished. 

Pour a small amount of gasoline in an open beaker 
and apply a flame. Combustion starts because gaso- 
line is volatile enough at atmospheric temperature 
to give off. sufficient vapors. Cool the gasoline to 
about 20° F. with salt and ice mixture, pour into a 
beaker and apply a flame. The gasoline still gives off 
sufficient vapor at this temperature to burn when a 
flame is present. 


Demonstration 2 

Place three lighted candles in a pan of water. 
Place over the first candle a wide-mouth gallon jar; 
over the second candle a half-gallon jar; over the 
third candle a quart jar. The flames will grow dim 
and go out, first in the quart jar and last in the gal- 
lon jar. The oxygen in the bottles is consumed in the 
combustion. Water vapor, a product of combustion, 
is condensed, creating a-vacuum in the bottle, draw- 
ing the water partially up into the bottles. 


Demonstration 3 “ 


Heat an electric hot plate or a flat metal. plate with 
an electric heater to a temperature of about 300° F. 
With a medicine dropper drop at intervals-two drops 
of gasoline, kerosine, gas oil, carbon disulfide. Only 
the carbon disulfide will ignite. Heat the plate to a 
higher temperature, occasionally testing with a drop 
of heavy lubricating oil. At the point where the 
lubricating oil will ignite, add a drop of gasoline to 
show that the gasoline will not ignite at the same 
temperature. Then raise the temperature until a’ 


drop of gasoline will ignite when dropped on a plate. 


This demonstration shows that the ignition temper- 
ature of the fuel must be reached before a fire is pos- 
sible. Ignition temperature may be defined as. the 
temperature necessary to maintain combustion, or 
fire, when fuel and air are present. Every substance 
has its own ignition temperature, A few of the com- | 
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FIGURE | 


Diagram of equipment for demonstrating that gasoline and similar 
vapors will not burn unless properly mixed with air. 


mon combustibles with their ignition temperatures 
are listed: 


Ignition 

Substance Temperature 
Carbon disulfide 248-313°F 
Coal 375°F 
Ammonia 1436°F 
Natural gas (methane) 1193-1216°F 
Gasoline vapor 

(paraffin hydrocarbons) 417-520°F 
N-Butane 912-1056°F 
N-Pentane 889-1018°F 
N-Heptane 451-484°F 
N-Octane 417°F 
Ethylene 1010°F 
Benzene 968° F 
Toluene 1028°F 


Demonstration 4 


Nail two pieces of one by six by eight-foot lumber 
together to form a trough open at each end. Support 
one end of the trough about four feet high. Place a 
lighted candle on the floor at the lower end of the 
trough. Place a handful of waste at the top of the 
trough. Pour some gasoline into the waste. The 
vapors will descend to the bottom of the trough, 
ignite, and the flame will travel back to the waste. 
This experiment clearly demonstrates that gasoline 
vapors are heavier than air and seek the lowest level. 


Demonstration 5 


Mayonnaise jar nearly full of gasoline, spark plug 
on the end of a wood handle, source of high voltage 
current. Figure 1. 

Immerse the spark plug in the liquid and turn on 
current. No fire results. Raise the spark plug slowly out 
of the liquid while the current is on. The vapors will 
ignite above the surface, demonstrating that the 
liquid will not burn, The fire is extinguished by slid- 
ing a piece of cardboard over the top of the jar. Thus 
the combustion is dependent on a supply of air. 


Demonstration 6 


The apparatus shown in Figure 2 represents the 
conditions existing when a tank truck of gasoline is 
being unloaded into an underground tank. Flask A 
represents the’ tank truck and bottle B represents 
the underground tank. Allow gasoline to flow from 
A to B and ignite the vapors at the vent on B. Then 
close the valve between A and B. The flame at the 
vent will be extinguished because the supply of 
vapors has been cut off. Thus, if the vent on an un- 
derground tank was afire, the flame could be ex- 
tinguished by shutting off the supply of gasoline 
into the tank. There is no danger of the body of 
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liguid catching on fire because the air current travel 
down the vent pipe into the tank. 


Demonstration 7 


Apparatus shown in Figure 3. 

Inflammable gas is fed into the chimney through 
the small tube at the bottom until all of the air has 
been displaced. When the hole in the cover of the 
chimney is closed, the gas may be ignited at the end 
of the large tube which projects from the bottom. 
When the hole is opened, the upward draft will 
cause the flame of the burning mixture to proceed 
slowly up the tube burning in an atmosphere of pure 
inflammable gas; that is, air is combined with gas to 
burn in gas. As an excess of gas is flowing into the 
chimney, the gas flowing from the hole in the metal 
cover at the top of the chimney may also be ignited. 

It can be seen that it makes no difference whether 
the flame is burning in an atmosphere of air, or in an 
atmosphere of gas; it is the mixture of inflammable 
gas and air that burns. 

The principle of the flame arrestgr can be illu- 
strated by holding a fine-mesh-wire gauze above the 
chimney and igniting the gas above the screen. The 
screen can be raised and the flame will stay on the 
upper side. The gas will not become ignited on the 
under side of the gauze because the metals conducts 
the heat away rapidly enough to keep the mixture 
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FIGURE 2 


Diagram of equipment for demonstrating that removal of fuel will 

extinguish a fire and that a flame will not travel down the vent pipe 

into a gasoline storage tank while it is being filled or gasoline vapors 
are escaping from the vent pipe. 
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FIGURE 3 
Diagram of equipment for demonstrating that an inflammable gas-air 
mixture will burn in an atmosphere of 100 percent inflammable gas 
or air and for demonstrating the phenomenon of flame. 

















cooled below its ignition temperature. Thus a flame 
on the vent of a gasoline tank is prevented from 
being drawn inside the tank. 


Demonstration 8 


Experiment to show the electrical conductivity of 
carbon tetrachloride. 

A light socket and the wires leading to it are 
stripped of their protective casing. Care, of course, 
must be exercised to keep the wires apart to avoid 
shorting. The socket and light bulb are immersed in 
a glass jar of carbon tetrachloride and the current 


is turned on. The light continues to burn in the 
liquid, showing the excellent insulating property of 
this chemical. 


Demonstration 9 


Dust Explosion Apparatus. 

Quart can with loose-fitting top, lighted candle on 
inside bottom of can. Small funnel filled with flour 
or starch with bottom of funnel extending through 
side or bottom of can. Attach a piece of rubber tub- 
ing to bottom of funnel. Blow on tubing to disperse 
the dust in the inside space of the can. The resulting 
explosion will blow top off the can. 


Extinguishers 


a. Soda-acid extinguishers. 

This type is usually operated by turning it upside 
down. This operation empties a small bottle of acid 
inside the extinguisher into the solution of sodium 
bicarbonate and water. The resulting chemical ac- 
tidn generates carbon dioxide gas and the pressure 
to expel a forceful stream of liquid. The reaction is 
2N,HCO, + H,SO4= N,,S04 + 2CO,. 

As this type’s extinguishing effect is cooling by 
quantities of water, it is best suited for ordinary 
(Class A) fires. It is of some slight use on certain 
(Class B) fires, such as in oil-soaked floors, but is 
useless on a fire in an open vessel of flammable 
liquid. 

b. Foam extinguishers. 

The chemicals used to charge this extinguisher are 
sodium biscarbonate and a foam-producing agent in 
one solution and aluminum sulphate in the other. 
The chemical reaction produces a foam and pressure 
to expel a forceful stream of it. About 20 gallons of 
foam are produced with the 2%-gallon size of ex- 
tinguisher. The chemical reaction is 6N,HCO, + 
A1,(SO4),.18H,O = 6CO + 3N,,S04 + 2A1(OH), - 
+ 18H,0. 


The foam extinguishes the fire by both the cooling 
and smothering methods. The foam itself smothers 
the fire by clinging to the burning materials and ex- 
cluding air. It is, therefore, effective on both Class 
A and B fires. It is especially effective on fires in 
open vessels of flammable liquids where the foam can 
float over the surface. 

c. Foam generators. 


For fighting large oil fires where a large quantity 
of foam is required, foam generators usually are 
used. The foam powder is packed in 50-pound steel 
pails. The dry powder is poured into an eductor hop- 


Characteristics of Fire Extinguishers 











TYPE SODA ACID FOAM CARBON TETRACHLORIDE CARBON DIOXIDE 
Chemical Employed... .............. Bicarbonate of Soda, | Aluminum Sulphate; Bicarbonate of Soda, | Carbon Tetrachloride with important‘com- | Liquefied Carbonic Acid Gas. 
Sulphuric Acid. Foaming Agent. ponents for depressing freezing point, 
Tin sae 10, 15 and 50 pounds. 
Rated Liquid Capacity............... 214 gallons. 214 Gallons 40 Gallons _ Gallon , 15 
Method of Gsecaila.. ndn canals tes Invert. Invert. ol Tip Pump. Opening Valve. Opening Valve. 
Method by Which Pressure is Created. .| Chemical Reaction. | Chemical Reaction. Chemical Reaction. | Hand Pumping. Compressed Air. Stored under pressure. 
Effective Range of Stream.............| 30 to 40 feet. 30 to 40 feet. 50 to 60 feet. 15 feet. : 35 to 40 feet. 6 to 8 ft. maximum. 
Quantity of Principal Extinguishing Quantity variable, depends upon amount of | 8.7 cu. ft. per pound of gas. 
Agent Produced..............--+.- 2% gallons. 20 gallons. 300 gallons. pe which comes in contact with heat 
oO re. . . * 
Nature of Principal Extinguishing Agent.| Soda Solution. Fire-foam—A mass of bubbles filled with | Free ps produced when liquid is vaporized | Free gas. 
: carbon dioxide gas. by heat of fire. : 
Principal Extinguishing Effect......... Cooling, Quenching. | Blanketing and cooling. Blanketing. Blanketing. 
Most Effective For— - § 
Class ‘ — Wood, — ete.. a3 Yes. Yes—Less effective than soda acid. No. No. 
gibiosts - < “vormne fe Yes. Yes. Effective on oil fires. Yer Most effective on confined 
Class C Fires Electrical Equipment...| No. Dangerous. No. Dangerous. Yes. Yes. 
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per connected into the regular fire hose. A typical 
operation is shown: 


Inlet water pressure, Ibs. per sq. in. © 50 100 
‘Foam discharge in G.P.M. 1150 2100 
Water used G.P.M. 95 125 
Diameter of foam hose, inches 3 3 
. Diameter of nozzle tip, inches 2% 2% 


The dry powder is drawn into the water hose, 
chemical reaction takes place, and foam is generated. 
The most efficient water pressure is 90-100 pounds, 
but pressures as low as 50 pounds are satisfactory. 

ad. Carbon tetrachloride extinguishers. 

The ordinary sizes of this type of extinguisher are 
operated by hand. Pumping expels a stream of the 
liquid on the fire. The heat of the fire causes the 
liquid to vaporize, forming an incombustible, heavier- 
than-air gas which forms a blanket, cutting off the 
_ supply of air necessary for combustion. 

The extinguishers are especially useful on small 
fires in electrical equipment (Class C) because the 
liquid is a non-conductor. Furthermore, neither its 
liquid nor the gas produced will harm electrical ap- 
paratus. The advantages of this type are that it is 
compact and that no protection from freezing is '‘re- 
quired. However, it sometimes produces a poisonous 
gas, the inhalation of which may be dangerous in a 
small or poorly ventilated room. 

e. Sand. 

Five 12-quart pails filled with dry, clean sand and 
equipped with scoops, or a 4-bushel bin with two or 
more shovels make up a unit of first-aid fire protec- 
tion. Sand is useful on small Class B fires (except in 
open vessels of flammable liquids), and on fires in 
electrical apparatus (except moving machinery). 

f. Soda and sawdust. 

Clean dry sawdust, evenly mixed with sodium 
bicarbonate in the proportion of. 10 pounds of soda 
to 1 bushel of sawdust, is the extinguishing agent. 
Soda and sawdust is for use only for fires in heavy 
flammable liquids in open vessels, where the mixture 
may be spread as a blanket on the fire. 

g. Fog nozzle. 

A recent development in fire fighting equipment 
is the fog nozzle. A nozzle, screwed directly onto the 
conventional fire hose and used with water pres- 
sires of 25 to 125 pounds per square inch creates a 
fog, or fine spray of water which is effective on all 
types of fires, including oil and electrical fires. For 
example, with a 2%-inch hose, the nozzle has the 
following coverage: 


Nozzle Pressure Range Discharge 
lb. per sq. in. Ft. G.P.M. 
25 40 90 
50 50 115 
75 70 145 
100 80 165 
125 85 185 


Tests have been made on high-voltage current 
using the fog nozzle which showed that even with 
low nozzle pressures of 20 pounds per square inch, 
the current-carrying capacity of the steam was well 
below 3 milli-amperes at distances a few feet from 
the source of current. For example: 


Voltage Distance in feet from current to nozzle 
current in sama eae 
4 


440 

660 

1100 

2200 

4400 
11000 0.0 
33000 1.2 
110000 ; 1.6 8 
Regarding the quantity of current necessary for 


danger to the fireman: “It has been estimated that 


NNN DA © 


1.1 0.0 
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at a frequency of 60 cycles per second, which is 
usually supplied by electric light and power com- 
panies, a current of 1 milli-ampere will just be felt; 
currents of 4 to 10 milli-amperes, depending on the 


individual, will cause a sense of pain; a current of 30 - 


milli-amperes may cause unconsciousness; and a 
current of 100 milli-amperes is dangerous and may 
be fatal.” 

h. Dry powders. 

A number of dry powder extinguishers are on the 
market. The most common type is a metal or card- 
board tube containing a dry powder designed to be 
shaken at the seat of the flames. These powders are 
effective for certain types of small fires, but in gen- 
eral are inferior to the standard types of extinguish- 
ers. 

Freezing Precaution 


Soda-acid and foam extinguishers should not be 
exposed to freezing temperatures. They will freeze 
at practically the same temperature as water, and 
their action is retarded at temperatures below 40° F. 
Calcium chloride extinguishers are used in cases 
where a non-freezing solution is needed. Two gal- 
lons of water with 9 1/8 pounds of calcium chloride 
has a freezing point of —30° F. The solution is ex- 
pelled from the extinguisher by the pressyre gen- 
erated from a slow burning fuse or from the admix- 
ture of two chemicals. 

Recharging annually and immediately after use is 
important in all types of extinguishers, A tag should 
be placed on the device showing the date of recharge. 
An added precaution is the use of a tank-car seal on 
the extinguisher to prevent replacement of part of 
the liquid with gasoline or some other inflammable 
fluid by saboteurs. 


Actual Fire Fighting Training 


Let each member of the class use the special span- 
ner wrench to connect joints of fire hose. Also let 
two persons in turn hold the nozzle under full pres- 
sure to-get the experience with handling the busi- 
ness end of a fire hose. 


Demonstration of Class A and B Fires 


Pile scrap lumber several feet high and set afire. 
Extinguish with water from fire hose. Then pour 25 
gallons of waste oil on the lumber so that the oil 
penetrates through the entire pile. Then set afire and 
try to extinguish with solid stream of water from a 
fire hose. Replace regular nozzle on fire hose with a 
fog nozzle. Use the fog stream on this wood and oil 
fire to demonstrate how much easier it is to extin- 
guish the fire with the fog compared with the solid 
stream of water. 

Class B Fires 


Dig a small depression in the ground so that sev- 
eral barrels of waste oil can be poured on the ground 
to make a small pool. Ignite the oil and try to ex- 
tinguish with a solid stream of water. If the solid 
stream fails, and it usually will, try a fog stream of 
water. Then make a second fire with fresh oil and use 
a 40-gallon foam extinguisher or foam powder used 
in conjunction with a fire hose. 

Pour some oil in an open drum and set afire. Try 
to extinguish with water from a garden hose. Then 
try a 2%-gallon foam extinguisher. Also demonstrate 
the use of sawdust and soda‘for this type of fire. 
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How Will the New Processes 
Affect the 





Postwar Light-Ends Situation? 


D. P. BARNARD and J. H. FORRESTER 
Research Department, Standard Oil Company (Indiana) 


Birrviwie and isobutane today probably have 
the distinction of being the most diligently pursued 
hydrocarbons in the history of the petroleum indus- 
try, with isopentane possibly sharing the honors. 
Butylene and isobutane are the backbone of 100- 
octane aviation gasoline and the largest single part of 
our synthetic-rubber program starts with butylene. 
The supply of isopentane for blending into aviation 
gasoline has never been more than one jump ahead of 
requirements, and usually a few jumps behind. Large 
investment has been made in catalytic-cracking equip- 
ment primarily because the process can be operated 
to produce large amounts of butylene and isobutane; 
many installations have been made for isomerizing 
normal butane and a few for isomerizing normal pen- 
tane. Refiners without facilities in which to utilize 
the butylenes produced by their thermal-cracking 
processes for war products have been called upon to 
ship their B-B fractions to other refiners who do have 
such facilities or to. recover the butylenes by poly- 
merization to codimer for hydrogenation. Natural 
gasoline operators have been called upon to wring 
isobutane and isopentane from their distillation equip- 
ment in any possible manner. 

Although there is new production of these three 
critical light hydrocarbons, from the catalytic crack- 
ing units and from abnormal operation of thermal- 
cracking units, a very large part has been obtained by 
direct withdrawal from motor gasoline either by the 
refiner or by the natural-gasoline operator whose 
product is blended into motor gasoline. The result is, 
first, that today’s motor gasoline is depleted in vola- 
tility, and second, that there is a ready market for any 
butane or pentane that can be released for motor- 
gasoline blending. 

Current dealings in these light hydrocarbons are so 
large, with on the one hand the enormous newly con- 
structed consuming capacity and on the other hand 
the enormous newly constructed producing capacity, 
that it is in order to consider what balance may be 
reached in thepostwar situation. An attempt is made 
to analyze each of the factors introduced by the war 
program so that the effect on the postwar light-ends 
situation may be bracketed and to comment on prob- 
lems that may arise in utilizing light ends. 


Prewar Motor Gasoline 


Just before the war there were produced approxi- 
mately 1,700,000 barrels per day of motor gasoline 
that probably averaged approximately 66 octane 
number, motor method unleaded, 10 pounds Reid 
vapor pressure and 22 percent evaporated at 158°. F., 





fh national butene balance will not be greatly 
changed by the introduction of the new facilities con- 
structed during the war. It is true that the extensive 
catalytic-cracking operations will produce greater 
amounts of butanes than heretofore, but it is also true 
that there will be increased uses for such butanes. The 
indicated net result is that the new consumption will 
exceed the new production—but not by an amount 
sufficient to make possible utilizing all recoverable 
butanes for purposes ather than fuel. No great change 
in average front end motor-gasoline volatility is to be 
anticipated from the various combined factors, al- 
though local instances of large front-end volatility 
increase may develop. It is emphasized that front end 
volatility must be kept within reasonable limits if 
best results are to be obtained by the gasoline user. 
Butanes from natural gasoline apparently will have at 
least as large a field of use as before the war, but_. 
there probably still will be substantial amounts that 
can find no use other than as refinery fuel. To the 
extent that larger amounts of C, fractions can be in- 
corporated in motor gasolines, they should be so used — 
in the interest of oil conservation, but they must be: 
used judiciously. It must be remembered that a reason- 
able degree of uniformity of motor fuels is essential, 
particularly in volitility characteristics, if the auto- 
mobile industry is to produce vehicles which will utilize 
gasolines most efficiently and with freedom from those 
difficulties associated with fuel properties. If it appears 
that relaxing of present vapor-pressure limits of motor 
gasoline to make possible utilization of surplus butanes 
is of sufficient advantage, the question should be con- 
sidered thoroughly and promptly by both the petro- 
leum and automotive industries. 

‘This paper was delivered before the twenty-third 
annual meeting of the Natural Gasoline Association of 
America, Dallas, April 13, 1944. 











although it would be extremely difficult to establish 
the latter two figures with much accuracy. Reid 
vapor pressure ranged between about 8 pounds for 
summer grades to 12 pounds for winter grades while 
production at refineries, without butane discard to 
refinery fuel, polymerization or natural gasoline im- 
portation, probably averaged slightly more than 10 
pounds RVP. The butane fraction was a marginal 
component of motor gasoline; it was incorporated to 
the extent permitted by vapor-pressure specifications, 
or availability, and the excess. disposed of by poly- 
merization of butylenes or discard to fuel, A rela- 
tively unimportant amount was consumed in the 
manufacture of alkylate, hydrocodimer, synthetics 
and chemicals. 

The total butane production in the prewar year of 
1940 has been estimated to be between 250,000 barrels 
per day and 350,000 barrels per day. Nelson’ esti- 
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mated the butanes production and disposition during 


this year as follows: 


Soldin Lost, burned, 
Products discarded, etc. 


Produced in Bbls./day Bbls./day 
Natural gasoline plants...... 45,000 49,000 
Petroleum refineries ........ 105,000 26,700 





Total sold in motor fuels. . .150,000* 
Liquefied petroleum gases... 11,300 ._....... 
In unprocessed lean field gases ...... 


WM TH dan Ge ce. ohn SG). 3 161,300 


* Includes butylenes used by polymerization, 





91,700 (to 181,700) 





Nelson indicates that of the amount lost, burned and 
discarded approximately 64,000 barrels per day are 
potentially recoverable. This would include the entire 
49,000 barrels per day from natural gasoline plants, 
5000 barrels per day from unprocessed lean gases, or 
a total! of 54,000 barrels per day from natural sources, 
and 10,000 barrels per day of the 26,700 barrels per 
day discarded at refineries. 

Total natural-gasoline production in 1940 was 153,- 
000 barrels per day which included the above 45,000 
barrels per day of butane, the remainder being pen- 
tanes and heavier. The pentanes and heavier com- 
ponents in natural gasoline generally could find a 
ready market for motor-gasoline blending since these 
components did not impose. a significant vapor- 
pressure problem, were reasonably susceptible to 
storage, and were desirable for increasing front-end 
volatility of motor gasoline. Since butanes are not 
easily stored, a significant portion of the excess pro- 
duced during the summer was discarded to fuel gas 
or polymerized tc motor polymer. 

Thus, the prewar motor gasoline of approximately 
1,700,000 barrels per day contained approximately 
45,000 barrels of butane and 108,000 barrels of pen- 
tanes and heavier from natural gasoline. Approxi- 
_ mately 50,000 barrels of recoverable butane from 
natural sources were rejected to fuel gas because 
there was no other demand, and approximately 11,000 
barrels were sold as liquefied petroleum gases. The 
seasonal variation in motor-gasoline specifications 
caused the demand for butane to be greater in the 
winter than in the summer. 


Effect of the War Built Processes 


The equipment constructed as a part of the war 
program has included two items with potentially sig- 
nificant, and opposing, effects on the national light- 
ends situation ; first, a large amount of catalytic- 
cracking capacity that tends to increase the produc- 
tion of light hydrocarbons, and second, butane- and 
butylene-consuming capacity for making aviation 


TABLE 





alkylate and butadiene for rubber. The other principal 
refining processes included in the war program, 
hydroforming and isomerization, may be disregarded 
since neither has significant effect on the production 
of light hydrocarbons. Some _ butylene-consuming 
capacity has been installed for the production of syn- 
thetics and chemicals. 


Table 1 presents a summary of the estimated effect 
of the new processes on the postwar light-ends situa- 
tion. The upper portion of the table indicates the 
effect of the new catalytic-cracking capacity on 
butane production while the lower portion indicates 
the probable order of magnitude of the new butane 
and butylene withdrawals. The effects of the new 
processes have been superimposed on a postulated 
postwar motor-gasoline production of 2,000,000 bar- 
rels per day which, without the new processes, would 
have averaged 10 pounds RVP, 22 percent evaporated 
at 158° F. and 66 octane number, motor method un- 
leaded. This gasoline, when made by the prewar 
processes, would have included about the prewar 
amount of butane from natural sources, the excess 
natural butane being consumed as fuel. 


Table 1 shows that the estimated net effect of cata- 
lytic cracking will be to increase the front-end vola- 
tility of average motor gasoline by less than 1 percent 
at 158° F., the octane number by approximately 2.6 
units, and to produce approximately 37,000 barrels 
per day more butanes than can be incorporated in the 
same amount of total gasoline of the same vapor 
pressure. The total new butane-butylene withdrawals, 
however, are estimated to be 57,000 barrels daily, 
thus indicating that other things being equal, the 
war-built equipment. will have the overall effect of 
permitting 20,000 barrels per day of butane to be 
withdrawn from the amount formerly going to fuel at 
the natural-gasoline plants or refineries. The effect on 
front-end volatility of motor gasoline is negligible. It 
appears, therefore, that the war-built processes will 
create a small new demand for butane but this de- 


-mand probably will be less than the 50,000 to 60,000 


barrels daily of recoverable butane being discarded 
to fuel. The estimates forming the basis of the butane 
balance are, however, in some instances ‘subject to 
considerable range. Also there are influences other 
than the war-built equipment. These factors are ex- 
plored in the following paragraphs. 
Catalytic Cracking 

The catalytic-cracking units in the war program, 
when operated for the manufacture of motor gasoline, 
will be capable of charging approximately 1,000,000 
barrels per day of gasoil and producing approximately 
435,000 barrels per day of 10-pound RVP naphtha 


Effect of New Process on Postwar Light End Situation 




















EXCESS BUTANE ABOVE 
PROPERTIES 10 LB. RVP GASOLINE 
Octane No. 
Motor Fuel Percent Motor Percent on 
Production RVP Evap. at Method 10 Lb. RVP 
Bbis./Day | Lbs./Sq. In. 158° F. Unleaded Gasoline Bbls./Day 
Total Motor Fuel Production — poaractaeay Average Pre-War Properties........ : 2,000,000 10.0 22.0 66 Base Situation 
Effect of War-Built ee Catalyte Ce king Equipment: 
‘a) Catal Meee Gasoline from W ES Si RO OEED CEE ae EE Ss +435,000 10.0 25.0 80 15.0 65,000 
) With Cracked Gasoline Displaced.......... 2.2.0.0... ccc ccc ccc cee cece ueee —43 10.0 23.0 68 6.5 — 28,000 
Net Ef hoe — ee do RETEST Pha ya a Re oa te 2,000,000 10.0 22.4 68.6 1.8 + 37,000 
New Butane ¢ Withdrawals (Above Pre-War Period) in Early Post-War Period: 
Be Butylene for 25,000 B/ I SOE a kee SRE Beds, sku ac sad ae < gies ooh ke ease Poa! agdeds ? he seb cessed Ribeck — 33,000 
tane and Butylene to Make 250,000 Tons/Yr. of Synthetic Rubber...................000.) ce cceeee | cee ee | vee eee OP Vee eeee bee ew — 15,000 
Asad in Butylene Polymerization or Butane Rejection Caused by Local Unbalanced Situations) ........ | ...... .|  ....c.) of eeeeee | eee ? — §,000 
d) Butylene for Miscellaneous Synthetics. ........ 2... 2... cece cece cence ees — 1,000 


Total New Butane and Butylene Withdrawals ........ 0.00... cece 
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which will be accompanied by approximately 65,000 
barrels per day of butanes in excess of the amount 
that can be incorporated in 10-pound RVP finished 
gasoline. It is here assumed that an equal amount of 
thermally-cracked gasoline would be displaced with 
an attendant excess butane production of 28,000 bar- 
rels, leaving 37,000 barrels per day net excess butane 
as the result of catalytic cracking. This amount repre- 
sents the best estimate, but the net excess butane 
may be as high as 60,000 or as low as 20,000 barrels 
per day. 

There is room for much speculation about the cata- 
lytic cracking capacity that will be operated in the 
postwar period. Since the gasoil-consuming capacity 
of a catalytic unit is less when making war products 
than when making motor gasoline, the catalytic- 
cracking capacity in some refineries will exceed the 
gasoil available within that refinery. Moore and 
Elder? estimate that such instances may amount to 
29 percent of the total catalytic-cracking capacity on 
the Gulf and East Coasts, where over half of the 
catalytic-cracking capacity is concentrated. This in- 
crement of capacity may be unused, or it may be used 
by importation of gasoil, recycling catalytic gasoil, 
or by expanding crude run. Any amount unused may 
be more than offset by construction of new catalytic- 
cracking units at refineries not having such units as 
soon as materials are obtainable. It is significant to 
note that a crude run of over 4,000,000 barrels per day 
could sustain 2,000,000 barrels per day of catalytic 
cracking, It is, therefore, potentially possible that 


the present capacity may be doubled, and it seems. 


conservative to assume that there will be 1,000,000 
barrels of gasoil catalytically cracked in the early 
postwar period. 

The assumption that catalytic gasoline will dis- 
place thermally cracked gasoline is subject to minor 
inaccuracies if advantage is generally taken of the 
fact that by catalytic cracking plus thermal cracking 
of the catalytic cycle stock it is possible to obtain a 
higher yield of gasoline on crude than by thermal 
cracking alone. Typical yields for the two cracking 
processes are compared in Table 2. For purpose at 
hand the significant difference is that per unit 10- 
pound RVP gasoline made by catalytic cracking pro- 
duces over twice as much excess butane. It is also of 
interest to note that there is a relatively small differ- 
ence in front end volatility of the 10-pound RVP, 
400° E.P. gasoline. 


Butylene and Isobutane Requirements for Aviation 
Alkylate 

The two highly controversial issues of quantity and 
quality of postwar aviation gasoline must be faced in 
estimating the butylene and isobutane requirements 
for aviation alkylate. Brown and Barnard* postulate 


TABLE 2 


Typical Yields and Product Inspection of Products from 
Catalytic and Thermal Cracking 














Catalytic Thermal 
Cracking Cracking 
Gasoil Charge ........--..4:- Sa Pepin 5 AG? 100.0 100.0 
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xcess Butane (Above 10 lb. Gasoline). ............6......-. 6.5 4.0 
Catalytic Gasoil...............0200-0e- FISLAES te eas ae 
ee Oiler i to 92. ERS och dF Bisiceecink’g c ttubbin te oeae hy epee 28.0 
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that postwar civil and military aviation requirements 
may each be 50,000 barrels per day. Burrill* agrees 
quite well with the total of 100,000 barrels per day. 
Economic considerations are expected to limit the 
quality of a substantial portion of this fuel to a level 
that would require little or no alkylate. Perhaps 50,000 
barrels per day may be of the present 100-octane or a 
higher quality which would be required primarily for 
military and long-range commercial operations, It 
appears quite certain that at least a portion of this 
fuel will be of quality substantially higher than the 
present 100-octane number product. 


An alkylate production of 25,000 barrels per day 
would permit making 30,000 barrels per day of 100- 
octane gasoline and 20,000 barrels of a super fuel; 
35,000 barrels of alkylate would presumably permit 
making the entire 50,000 barrels as superfuel. It there- 
fore appears reasonable to postulate an isobutane and 
butylene requirement of 33,000 barrels per day cor- 
responding to 25,000 barrels of alkylate and it appears 
certain that the requirement would not exceed 50,000 
barrels of isobutane and butylene corresponding to 
38,000 barrels of alkylate. 


It might be pointed out that unbalanced vapor- 
pressure situations in some refineries coupled with 
already constructed alkylation capacity may result in 
producing “cheap” alkylate that could be used to 
force upgrading of the price-competitive, lower- 
quality aviation fuels. Although this would tend to 
increase alkylate use in aviation fuels, the effect on 
the nation’s butane balance would be small because 
the distress butanes in these particular refineries 
would have to be disposed of in one way or another. 


There is little possibility that butylene alkylate will 
soon be displaced as the backbone of high-quality 
aviation fuels. The equipment for its manufacture is 
already installed and aviation fuels meeting any of 
the quality levels now under consideration for volume 
use can be blended more cheaply with butylene 
alkylate than with any other hydrocarbon. 


Butane and Butylene Requirements for Synthetic Rubber 


The synthetic-rubber program now under con- 


struction includes the following: ‘ 
Long tons per year 
Buna. S from butanesh 2. See ee 82 





Buna’ -S:froni butylene ss ae ees 317,000 
Total Buna S from B-B............ >. ..399,000 
Butyl from isobutylene.................5. 75,000 


To produce 399,000 tons per year of Buna S from 
butane and butylene plus 75,000 tons of butyl from 
isobutylene would require approximately 30,000 bar- 
rels per day of butane-butylene. The authors are’ 
aware of no forecasts regarding the extent to which 
synthetic rubber will be produced in the postwar 
period, but a few already published views are sig- 
nificant : 

a. Buna S from petroleum sources will be cheaper than 
eas S from alcohol and may be competitive with natural 
ru er. 


b. Postwar world-wide rubber demands may reach 2,000,- 
000 tons per year of which one half may be synthetic. 


c. Special properties of butyl rubber are expected to assure 
it some postwar production. 

Demands for synthetic rubber may well continue 
at a high level in the early postwar period while 
depleted civilian stocks are replenished and the 
natural-rubber supply is being re-established. It 
appears reasonable to assume that total production 
from petroleum sources would be at least 250,000 
tons per year, which would require approximately 
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15,000 barrels per day of butane-butylene. It is quite 
conceivable, however, that the equipment for produc- 
ing butadiene from butane and butylene might be 
run at capacity, in which case the butane-butylene 
requirements would be near 30,000 barrels per day. 
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Increase in Polymerization or Rejection of Butanes 
Caused by Local Unbalanced Situations 

Although Table.1 indicates that on the average the 
new uses for butanes may exceed the new production 
of butanes brought about by catalytic cracking, the 
Situations in individual refineries may deviate 
markedly from the average, A refiner who is operat- 
ing the maximum amount of catalytic cracking may 
find that the demands on his refinery for alkylate, 
butylene for synthetic rubber, etc., are not sufficient 
to consume all the butanes he is producing in excess 
.of the amount incorporable in his motor gasoline. He 
will then have to dispose of his net surplus butanes 
by shipping them to another refiner who is short 
of butanes, converting them to motor polymer or 
alkylate, or rejecting them to fuel (which might be 
liquefied petroleum gas). It was mentioned above 
that he might make alkylate to force quality competi- 
tion in aviation gasoline. It is difficult to estimate 
how much these distress butanes will amount to, but 
at least it is certain that they will be some fraction of 
the net total new butanes production of 37,000 barrels 
per day. A reasonable assumption might be one fifth 
of this amount, or 8000 barrels per day. 


Butylene Requirements for Synthetics and Chemicals — 

The extent of expansion during the war period in 
the field of chemicals, high-molecular-weight poly- 
mers, etc., from butylenes is not known, but cannot 
be a significant factor in the overall butane picture. 
One thousand barrels per day of butylene would pro- 
duce in the order of 10,000,000 gallons per year of 
chemicals or heavy polymers. Expansion probably 
has been less than this amount. Indications are that 
the use of butanes and other light hydrocarbons in 
the chemicals field will expand in the postwar period 
but there is no immediate prospect that the demand 
will be an important part of the total available. 


Effect of Possible Changes in Motor 
Gasoline Specifications 

The above discussion indicates that the following 
average effects will result from the new processes: 

a. A negligible increase in front-end volatility of motor 
gasoline as measured by percent evaporated at 158° F. 

b. An increase in average motor-method octane number 
(unleaded) of about 2.6 units. 

c. New butane-butylene consumption will probably exceed 
new production by shout 20,000 barrels per day but may be 
as much as 50,000 barrels or may be substantially equal. 

d. The ability to end desirability of incorporating all avail- 
able pentane and heavier hydrocarbons into motor gasoline 
will not be affected. 

Since in 1940 approximately 75,000 barrels per day 
of recoverable butane was burned as fuel, it appears 
that in the postwar period significant amounts of 
butane will also be burned as fuel. This would indeed 
be unfortunate if we are really facing a shortage of 
crude oil, and a rising price of crude would bring to 
bear economic incentive to use butane for something 
besides refinery fuel. One of the simplest means (to 
the motor-fuel manufacturer) of effecting better utiliza- 
tion of butane is to increase the allowable vapor 
pressure of motor gasoline. An increase of only 2 
pounds RVP would make possible incorporating 
approximately 70,000 barrels more butane in 2,000,000 
barrels per day of motor gasoline. Front-end vola- 
tility would be increased by. approximately 4 per- 
cent at 158° F. 
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Changing motor-gasoline end point can also pro- 
duce a marked effect on the light-ends balance. 
Lowering end point decreases yield of gasoline on 
crude, improves gasoline volatility, decreases TEL 
requirements, increases production of light ends, and 
decreases the percentage of butane incorporable in 
gasoline. With the exception of the decrease in TEL 
requirements and volatility, all these effects are to 
the disadvantage of the refiner. The new processes 
have introduced one effect bearing on this situation; 
the heavy ends of catalytically-cracked gasoline are 
much better in octane number than the heavy ends 
of thermally-cracked gasoline. This difference, to- 
gether with a possible increase in crude-oil price, 
will increase the economic incentive to raise end 
points and therefore decrease light-end production. 


Motor Gasoline Volatility Limits 


While the foregoing discussion indicates that the 
average effect of large-scale catalytic cracking upon 
motor-gasoline front-end volatility will be quite 
small, it is possible that there may be an increased 
incentive toward substantial front-end volatility in- 
creases by some manufacturers. Of course, there is 
nothing really new in this situation as there have 
always been local instances of surplus light-end 
material. However, because of the possibility that 
the number of such instances may increase through 
the application of catalytic cracking and the forcing 
of thermal-cracking operations, it seems sound to re- 
view the limitations to increasing light-end utilization 
in motor gasoline. It is recognized that there un- 
doubtedly will be wide disagreement with the writers’ 
conclusions in many instances, but it is felt that they 
are justified on the grounds that now is the time 
to consider those aspects of the fuel volatility prob- 
lem which require coordination with car design, as 
probably never again will the industry have the 
opportunity of such extensive obsolescence of the 
equipment in service. 


Vapor Pressure and Vapor Lock 

The previous discussion has pointed out the advan- 
tages to the fuel manufacturer of a 2-pound relaxing 
of average vapor-pressure limits. Even a 1-pound 
higher average vapor pressure would be quite advan- 
tageous from the standpoint of incorporating butanes 
in motor fuel. However, no performance advantage 
accrues from increasing vapor pressure per se, although 
C,’s are generally high in octane number and, to the 
extent that they can be incorporated, are equivalent 
to the addition of approximately 100-octane-number 
base stock. (As a matter of fact, R. C. Alden long ago 
pointed out that the manufacture of alkylate is in 
reality a vapor-pressure-reducing process, as the 
butane charge to the process has about the same 
octane number as the finished product, the principal 
difference being a reduction in vapor pressure from 
the neighborhood of 60 pounds to about 2 pounds.) 


The present federal specification for vapor pressure 
limits have been in effect since 1931, and subsequent 
experience has indicated that they may not be re- 
laxed materially if the requirements of equipment in 
present use are to be met. True, vapor-lock troubles 
in modern passenger-car equipment are infrequent 
and even many of the older ‘cars have been revamped 
to the point where they are no longer as critical as 
they were initially. For example, the first fuel pumps, 
which were subject to vapor lock, contained ball 
check valves and diaphragms that deteriorated quite 
rapidly. Replacement has virtually eliminated these 
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older pumps and the attendant vapor lock as well as 
mechanical difficulties. There are many other in- 
stances in which replacements made in the course 
of maintenance have corrected minor mechdnical ail- 
ments which gave considerable difficulty at first. 


Probably the biggest stumbling block to any im- 
mediate consideration of a vapor-pressure increase is 
the commercial-vehicle situation. Gasolines made to 
present vapor-pressure limits are definitely unsatis- 
factory in many of the larger units. In particular, 12- 
pound winter gasolines are prone to vapor lock in 
the heavier trucks and busses. Accordingly, it ap- 
pears that from the standpoint of commercial-vehicle 
requirements, no increase in vapor pressure can be 
granted at this time, nor are the prospects too encour- 
aging for a change in this situation in the early 
postwar period. Mechanical problems of combating 
vapor-locking tendency are frequently of a_ baffling 
nature—a further discussion of which will follow. By 
and large, it seems that any consideration of an 
increase in vapor pressure limits must contemplate 
the virtual necessity for separating commercial ve- 
hicle fuels from those for use in passenger cars. It 
simply does not appear in the cards to operate the 
heavier commercial and industrial vehicles on gaso- 
line of higher vapor pressure than has been manu- 
factured in the past. 

Many discussers of the vapor-lock question, par- 
ticularly from the point of view of the fuel manu- 
facturer, have claimed that comparatively simple and 
cheap modifications of automobile fuel systems would 
permit the handling of higher-vapor-pressure fuels 
and thereby prevent the waste of valuable light-end 
fractions. It is perfectly true that instances have 
occurred in which a design has been unneceSsarily 
prone to vapor lock; for example, last-minute 
changes in hood styling have converted an otherwise 
satisfactory fuel system into one which has given 
trouble. By and large, such instances constitute the 
rare exception rather than the rule and an examina- 
tion of the cars turned out during the last few prewar 
years will show plainly that much effort has been 
devoted to making those cars as free from vapor-lock 
tendency as possible. 

The critics of the automobile designer have failed 
to take into consideration other questions which are 
at least as important as increasing vapor-pressure 
tolerance. The very early automobiles were prac- 
tically all equipped with fuel systems which would 
never vapor lock; indeed, during the first decade the 
“horseless carriages” operated on gasolines of very 
high volatility which would undoubtedly vapor lock 
severely in almost any modern car. The fuel systems 
were very simple;-the tank was under the seat, or, 
possibly, in the bonnet with a direct gravity feed toa 
vaporizing type “carburetor.” It is probable that no 
Model “T” ever suffered from vapor lock, nor, for 
that matter, did any car with its fuel tank mounted 
above the engine level with a direct gravity feed to 
the carburetor. Comments concerning the fire hazard 
of such fuel systems appear superfluous, in addition 
to which the inconvenience and messiness of the re- 
fueling operation are quite unacceptable. The tank 
must be.at the rear of the car, it must be possible to 
refuel without annoying occupants or damaging the 
car through spillage or hose manipulation, and there 
can be no large quantity of fuel under positive pres- 


sure in either the tank or supply system. Any desire | 


on the part of the designer to employ high pressures 
for vapor-lock prevention must be tempered by con- 
sideration of the possible fire hazard. As to tempera- 


ture control, he is definitely up against some very 
serious problems as he ordinarily has no positive 
cooling medium at his disposal and he can only avoid 
subjecting the fuel system to excessively high tem- 
peratures. This is particularly emphasized in the case 
of commercial vehicles where vapor lock in the fuel 
supply system usually has been carefully avoided, 
but in which the large amounts of engine heat lib- 
erated result in a problem of carburetor vapor lock 
for which there appears to be no ready solution. 
Many carburetor-vapor-locking difficulties are asso- 


. ciated with the large amounts of heat stored: up in 


massive cast iron exhaust manifolds and transferred 
to the adjacent carburetor when the throttle is closed 
and the cooling flow of air through the carburetor is 
at a low ebb. 


Other Volatility Limits 


End-point changes do not materially affect the 
automobile engine unless they become excessively 
high—usually well outside the gasoline range. It is 
fair to assume that such changes will not occur as 
the result of catalytic-cracking installations, It should 
be remembered, however, that very high end points 
mean that such heavy fractions will simply pass 
through the conventional engine unburned. 


That there are limits to front-end volatility other 
than vapor locking appears not to be very widely 
appreciated. Of course, it is known that there are 
limits below which starting becomes difficult; the 
need for protracted use of the choke interferes with 
fuel economy, etc. However, there are high limits to 
gasoline volatility which are quite important, but 
which, in many instances, result in problems which 
are not too easily recognized. One practical problem 
is that introduced by the automatic choke. There is 
every reason to believe that the automatic choke is 
here to stay as, for passenger cars, it generally does a 
better job than does the manual choke in the hands 
of the ordinary driver and it is a necessary comple- 
ment to the automatic transmission. Further, as long 
as the automobile is essentially a convenience and 
not a mere utility vehicle, mechanical complications 
for the purpose of simplifying the driver’s duties are 
likely to increase rather than to diminish. Obviously, 
any form of an automatic choke must be calibrated 
against certain fairly definite fuel characteristics. For 
an automatic choke to perform successfully the front- 
end volatility of the fuel must be reasonably high 
and, by and large, it should be higher in the winter 
time than in summer. On the other hand, very high 
front-end volatility, assuming that the choke may 
not be eliminated altogether, seriously interferes 
with the operation of any such device which must be 
calibrated for “average” volatility. In particular, if 
the choke is calibrated against gasolines averaging, 
say, 22 percent evaporated at 158° F., it will, of neces- 
sity, supply undesirably overrich mixtures when 
forced to operate on fuels having much larger 
amounts evaporated at 158° F. In the more extreme 


.cases, difficulties have been encountered in which 


the carburetor would flood, particularly when at- 
tempting to start with a partially warm engine. This 
problem, of course, is associated with the incorpora- 


“tion of pentane and hexane fractions, rather than 


butanes and, therefore, is not closely related to the 
subject at hand unless butanes are much more exten- 
sively used. It does emphasize, however, the necessity 
for keeping gasoline characteristics within bounds 
and avoiding the manufacture of any fuel which de- 
parts too far from the characteristics of those gen- 
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erally marketed merely because it may appear super- 
ficially that, if a certain amount of a given property 
is advantageous, a larger amount must, of necessity, 
make the product still better. 


Another problem associated with excessive front- 
end volatility is less widely appreciated than the fore- 
going: carburetor icing. Ice formation in jets and on 
the throttle butterfly is a phenomenon which appar- 
ently cannot be entirely avoided in any simple aspir- 
ating type of carburetor. Every engine which may be 
cooled to temperatures below 40° F. is subject to pos- 
sible carburetor ice formation. It is primarily a 
“weather” phenomenon and the atmospheric condi- 
tion most conducive is that in which the tempera- 
ture is slightly above 32° Fe with high relative 
humidity. Under such circumstances fuel evaporation 
produces the refrigeration necessary to drop tempera- 
‘tures below 32° F. and to freeze the relatively con- 
-siderable moisture content of the air passing through 
the carburetor. One of the most annoying manifesta- 
tions of this phenomenon is the formation of ice pel- 
lets on the air-bled idling jets. In this instance, the 
engine may function normally under power but will 
die whenever the throttle is closed, (And good idle 
performance is essential to the operation of any auto- 
matic transmission.) Throttle or venturi ice forma- 
tion is less prevalent, but when it does occur it may 
make the engine virtuallv inoperable. Obviously, this 
is a situation through which the engine will pass 
fairly rapidly—for as soon as sufficient engine heat 
becomes available to raise manifold and carburetor 
temperatures above the critical range the ice will 
disappear and operation become normal. Usually the 
effects of ice formation become most pronounced 
after a car has been driven about one mile from a 
cold start under atmospheric conditions approximat- 
ing those mentioned above. Several more miles will, 
of course, serve to warm things up enough so that ice 
will no longer be troublesome. By and large, the 
problem of ice formation may be appraised as being 
due principally to atmospheric conditions, and, as 
far as fuel characteristics are concerned, it is prob- 
ably a matter of excessive pentane content rather 
than high butane content—at least with gasoline as 
manufactured at present. It should be taken into 
account, however, when considering raising vapor- 
pressure limits for the purpose of substantially in- 
creasing butane content. 

The writers have risked stepping out of their field 
to offer the foregoing comments on the vehicle de- 
signers’ problems. These comments are submitted not 
to indicate that the situation is regarded as hope- 
less, but rather to point out that it is not a simple 
one and that if an increase in vapor-pressure toler- 
ance appears really important the appropriate investi- 



































discussion should not be taken as indicating that the 
writers urge the initiation of a study of the vapor- 
lock problem with a view to developing ways and 
means for relaxing vapor-pressure specifications. 
However, if the industry, as a whole, can appraise 
this problem as being sufficiently important it would 
appear that its study should be initiated without 
undue delay. The Coordinating Research Council 
represents the interests of both industries in matters 





of this sort which require cooperative effort by both 
automotive design and petroleum manufacturing 
groups. The question, therefore, might be referred to 
the council, 
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| Solubility of Water in Liquid | 
| Hydrocarbons | 


The following table gives some data on the solu- 
bility of various hydrocarbons in water. Metal appara- 
tus was used in conducting the measurements for all 
of the compounds except normal pentane, benzene and 
normal heptane. The values for isopentane are shown 
as derived in glass and metal respectively. The water- 
solubility in the hydrocarbons lighter than isopentane 
was determined at a point close to the respective hy- 
drocarbon vapor pressure at the indicated temperature. 
The water-solubility in isopentane and the heavier 
hydrocarbons was determined at a pressure of one 
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atmosphere. 
Solubility | Solubility 
Saturation Moles of Grams of 
Tempera- Water per | Water per 
ture 100 Moles | 100 Grams 
Hydro- Hydro- 
HYDROCARBON G °F. carbon carbon 
en RO SED pe ee 7.0 | 44.6 0.1466 0.0488 
7.5 | 45.5 0.1430 0.0476 
14.0 | 57.2 0.1706 0.0568 
15.0 | 59.0 0.1700 0.0566 
21.0 | 69.8 0.1988 0.0662 
a Re SPRL ne Det 6.0 | 42.8 0.0633 0.0203 
7.5 | 45.5 0.0764 0.0245 
14.0 | 57.2 0.0957 0.0307 
20.0 | 68.0 0.1237 0.0397 
21.5 70.7 0.1253 0.0402 
ORI Bs... sain 2.0 ccnp bpmrons's 7.0 | 44.6 0.0867 0.0278 
7.5 | 45.5 0.0878 0.0281 
| 14.0 | 57.2 0.1123 0.0360 
| 20.8 | 69.4 0.1416 0.0454 
21.0 | 69.8 0.1343 0.0431 
Jnoturtyheme. So odes 6.0 | 42.8 0.0717 0.0230 
7.0 | 44.6 0.0711 0.0228 
14.0 | 57.2 0.0998 0.0320 
16.0 | 60.8 0.1141 0.0366 
21.0 | 69.8 0.1208 0.0388 
es DIGROR 5 6655.6 cc bin sists « | 5.0] 41.0 0.0077 0.0024 
| 5.5 | 41.9 0.0098 0.0030 
| 14.5 | 58.1 0.0122 0.0038 
15.0 | 59.0 0.0145 0.0045 
| 20.0 | 68.0 0.0200 0.0062 
21.0 | 69.8 0.0243 0.0075 
loohttahie sie 6c. 8 ied 7.0 | 44.6 0.0089 0.0027 
18.0 | 64.4 0.0206 0.0063 
19.0 | 66.2 0.0222 0.0068 
21.8 | 71.2 0.0269 0.0083 
Meee 5 aig fc ied tke 5.5 | 41.9 0.0144 0.0036 
15.0 | 59.0 0.0245 0.0061 
24.8 | 76.6 0.0477 0.0119 
Isopentane (glass)......... 15.3 59.5 0.0263 0.0066 
21.3 | 70.3 0.0383 0.0096 
21.8 | 71.2 0.0390 0.0097 
ee a eens Se 6.0 | 42.8 0.0177 0.0044 
20.0 | 68.0 0.0376 0.0094 
20.5 | 68.9 0.0402 0.0100 
Eee pres Pere eRe S 10 50.0 0.1217 0.0280 
20 68.0 0.1932 0.0445 
26 78.8 0.2258 0.0520 
nn EE POSED ae 10 50.0 0.0429 0.0077 
20 68.0 0.0757 0.0136 
25 77.0 0.0840 0.0151 
| 
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The Combustion-Gas Turbine 
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F. K. FISCHER, Steam Engineer, and C. A. MEYER, Development Engineer, 
Westinghouse Electric and Manufacturing Company 


ih HERE are many future use of the gas turbine 
because it potentially promises higher efficiency at 
very high temperatures than most engines and prime 
movers used today. Future applications range from 
electric-power generation to power plants for pro- 
pelling airplanes, trains and ships. 

Advantages of the gas-turbine cycle as compared 
to the conventional steam system include: (1) no 
boiler is used; (2) water is not required for the 
simple open-cycle system; (3) promises greater ef- 
ficiency improvement at high temperature and. (4) 
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high horsepower per pound output for short-life 
applications. Present disadvantages include: over- 
optimism ; fuel limited to high-grade oils instead of 
low- grade oil and coal; little field experience and 
need of time to complete technical developments in 
metallurgy and component parts of the gas-turbine 
system. To a large degree, the future application of 
the gas turbine depends upon developments in the 
field of metallurgy, aerodynamics, combustion and 
heat exchange. Present knowledge in these fields per- 
mits building and operating simple gas turbines for 


} 








A Westinghouse artist gives his conception of a 5000 kw open cycle gas turbine plant, using reheat, intercest and regeneration. Two gas turbines 
Gre used: one a constant speed generator drive; the second a variable speed compressor drive, 


Lettered designations are: A—constant speed gas turbine; B—Combustors; C—variable speed gas turbine and generator; D—intercooler; gsi, 
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heater, combuster; F—regenerator. 
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certain purposes. Experience with some of the simple 
forms of gas-turbine plants has been successful and 
encouraging. In the postwar period, industry will 
benefit from the developments now being engineered 
for national defense. These developments will ac- 
celerate the application of gas-turbine plants to new 
and larsrer fields. 


Gas Turbine Is Simple 

The fundamental directness of the gas-turbine 
power cycle, in which all the.hot gases of combustion 
are led straight to the turbine, has intrigued en- 
gineers for years. Versatile Leonardo da Vinci de- 
vised a crude version. In 1791, John Barber, an Eng- 
lishman, took out the first patent on a turbine oper- 
ated by gases. Since that time there has been an al- 
most continuous stream of developments. 

Progress toward a practical gas-turbine power 
unit has been delayed because the thermal efficiency 
required to make it competitive with the highly de- 
veloped steam cycle required: (1) operation above 
1000° F; (2) a highly efficient compressor; and (3) 
a highly efficient turbine. Two seemingly unrelated 
industries have recently made important contribu- 
tions to help.solve those problems. Metallurgists, in 
developing materials for superchargers have pro- 
duced alloys that are expected to withstand at least 
1200° F. continuous service at the low operating 
pressures encountered in gas-turbine work. Aviation 
and wind-tunnel research on airplane wings have con- 
tributed fundamental aerodynamic data on which 
high-efficiency compressor designs are based. The 
research in these two industries plus the accumulated 
steam experience of many years has made possible 
the necessary high-efficiency turbine and compressor 
elements and solved many of the mechanical prob- 
lems involved in gas turbines. . 

The open cycle combustion gas turbine eliminates 
a big and expensive step in providing power to drive 
generators or machinery. In its power cycle all the 
hot gases of combustion go straight to the turbine, 
thus eliminating the steam boiler. By contrast, in the 
highly developed steam cycle the fuel energy must 
be converted to steam before expending its energy in 
the turbine. In the combustion-gas turbine system of 
power generation there are two basic cycles — the 
open cycle for moderate capacities and the closed 
cycle for very large units. 

The gas turbine employs the simplest power cycle 
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FIGURE 1 


Elements of gas turbine cycle are: a compressor, a combustor, and a 
gas turbine. 
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known, consisting of three major elements: a'com- 
pressor, a combustor and a gas turbine: A general 
idea of what the elements are like are shown as 
longitudinal sections in true relative size in Figure 1. 
The gas turbine resembles the straight reaction, non- 
condensing steam turbine, Gas-turbine blades look 
more like air foil sections than reaction steam-tur- 
bine blades due to the small pressure drop and large 
gas volume involved. The axial-flow compressor also 
resembles a straight reaction turbine, with the gas to 
be compressed passing axially through the compres- 
sor. The action of the blades in the axial flow com- 
pressor is the reverse of the action of expansion in a 
reaction turbine. This physically small compressor 
handles the large volume of gas efficiently. The com- 
bustor is the burner in which the chemical energy of 
the fuel oil is converted into heat energy, by burning 
the fuel with sufficient excess air to obtain the de- 
sired temperature. The hot product of combustion 
from the combustor is the gas, which, expanding to a 
lower pressure and temperature in the gas turbine, 
converts some of its heat energy into mechanical 
energy at the turbine shaft. The combustor is rela- 
tively small since its rate of heat release is many 
times that of the conventional steam boiler which, in 
addition to burning fuel must transfer the heat 
through tube walls to generate steam. 


How Cycle Works 


The combustion-gas-turbine cycle in its basic form 
comprises three major elements previously men- 
tioned: compressor, combustor and gas turbine; plus 
a generator or shaft for transmitting the useful power 
output, and a means of starting. This simple arrange- 
ment is called the open-cycle system. To start a com- 
bustion-gas turbine some external means, such as a 
motor, is required. This is necessary as the air for 
combustion is supplied to the combustor by the com- 
pressor. When the unit is in operation the energy to 
drive the compressor comes from the expansion of 
the products of combustion in the gas turbine. 

In the simple cycle operating at 1200° F., the 
products of combustion (gas) contain some 600 per- 
cent excess air. This gas is expanded in the turbine 
and exhausted to the atmosphere. No intermediate 
fluid is used as in the steam cycle, where fuel is 
burned and releases chemical energy as hot products 
of combustion which pass through a steam boiler to 
generate steam for the steam turbine. The steam 
generator, or boiler, is the biggest single element in 
the steam-power plant. In the gas cycle a compres- 
sor and combustor replace the boiler, resulting in a 
much smaller and more compact power plant. Be- 
cause the simple open combustion gas cycle does not 
require cooling water, no steam condenser such as 
used in the condensing steam cycle is needed and 
plants may be located without regard to a suitable 
source of cooling water. 


High-Temperature Metals Developed 


Although the first patent was taken out over 150 
years ago, early inventors were unsuccessful in get- 
ting units efficient enough to drive their own com- 
pressor. The cycle was perfectly sound, but, these 
early inventors lacked materials to withstand the 
necessary high temperature plus turbines and com- 
pressors of suitable efficiency. 

‘Today the story is changing. Materials are capa- 
ble of operating at high temperatures. The maxi- 
mum temperature employed is largely a question of 
the useful life. For a life of relatively few hours, 
such as might be satisfactory for some military needs, 
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temperatures of the order of 2000° F. are allowable. 
Heavy-duty or long-life applications are limited to 
much lower temperatures, The tremendous advances 
in metallurgy for the war effort will undoubtedly 
produce materials capable of operation at temper- 
atures which we would not have attained for many 
years under a normal peacetime development. 

The combustion-gas turbine requires tremendous 
volumes of gas. The axial-flow compressor, small in 
physical size, efficiently handles the large volumes 
required. Until recently the axial-flow compressor 
was largely an unknown quantity. Today, the ad- 
vancement in knowledge of proper blade shapes and 
research in the development of efficient air-foil sec- 
tions has given the designer-the necessary tools to 
design and build highly efficient axial-flow com- 
pressors. ; 


Turbine and Compressor Efficiency Is Big Factor 


In the gas-turbine cycle, the useful power output 
depends upon obtaining relatively high turbine and 
compressor efficiency. The useful net output is the 
difference of two fairly large quantities: the total 
turbine output and the work consumed by the com- 
pressor in compressing the air. With the system of 
Figure 2 operating at a top temperature of 1200° F. 
for each useful unit of power output the turbine 
develops 3.95 units of which 2.95 is needed to drive 
the compressor. A reduction of 1 percent in the ef- 
ficiency of each of these elements reduces the useful 
output by 7 percent. The useful output decreases 
sharply as the top temperature is lowered. 

In Figure 3 the simple gas cycle thermal efficiency 
is plotted as a function of the pressure ratio for sev- 
eral turbine inlet temperatures of the combustion 
gas, Pressure ratio is the compressor discharge pres- 
sure divided by the compressor inlet pressure, which 
is 14.7 pounds per square inch, absolute, in the open 
cycle. The curves are based on these efficiencies: 
Turbine 85 percent; compressor 84 percent; com- 
bustor 100 percent; and air inlet temperature of 70° 
F,. The 750° F. curve is plotted for two different com- 
pressor efficiencies showing the effect of change in 
efficiency of one of the elements. A reduction in com- 
pressor efficiency of 9 percent cuts the cycle ef- 
ficiency almost in half. The relatively low pressure 
ratios at which maximum efficiency is obtained, 
around 6 for 1200° F., means. that relatively low tur- 
bine inlet pressures exist in the open cycle, under 
100 pounds per square inch absolute. Low pressure 
results in large gas volume and relatively large tur- 
bine blade dimensions, 


Regenerating, Intercooling, and Reheating Aid 
Efficiency 

Engineers have been experimenting with this com- 
bustion-gas cycle for many years. In Europe, be- 
cause of economic conditions engineers attempted 
to develop it as soon as materials and compressors 
even remotely offered a possibility of building suc- 
cessful units. In this country, much of the recent de- 
velopment is of necessity not published because of 
government security reasons. However, in the litera- 
ture there has been a considerable description of 
prewar applications in Europe. These plants are in- 
ferior in efficiency to what can be built today, but 
they are apparently giving satisfactory results, In- 
teresting applications include a turbine locomotive, 
electric-generating set, compressor drive for Velox 
boiler, refinery drives and airplane propulsion. Brief 
details are given in the bibliography. 

As shown in Figure 3 the efficiency of the simple 
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FIGURE 2 
Simple open-cycle of combustion gas turbine, 











open gas cycle is low unless extremely high tem- 
peratures are used. However, there are three prac- 
tical ways of .greatly improving the gas cycle ef- 
ficiency. They are: regenerating, intercooling and 
reheating. The regenerating gas cycle is a cycle in 
which a heat exchanger (regenerator) transfers some 
of the heat from the relatively hot exhaust gases 
leaving the turbine to the air before it enters the 
combuster. See Figure 4. Heating the air by exhaust 
gases reduces fuel consumption and improves the 
cycle efficiency. The amount of heat obtained from 
the exhaust gas depends on the size of the heat ex- 
changer. This is an economic problem in which gain 





FIGURE 3 


Effect of pressure ration on thermal effici of open cycle 
turbine. Assumed efficiencies: turbine e gous com prin 
percent; combustor 100 percent. Air temperature 70° F. 
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FIGURE 4 


Regeneration applied to open gas turbine cycle. 


in efficiency is balanced against cost of heat-ex- 
changer surface. Calculations indicate that the eco- 
nomic size of the heat exchanger will limit the re- 
generating cycle, at 1200° F. inlet temperature, to 
approximately 75 percent recovery of the heat avail- 
able from the turbine exhaust gases. This economic 
size will be about 0.30 cubic foot of heat exchanger 
volume per kw of capacity. 

Efficiency is further improved when intercooling 
is added to regeneration as shown in Figure 5. As 
the name implies, intercooling removes the heat of 
compression from the air passing through the com- 
pressor. Water, circulating through the intercooler, 
cools the air, and is a necessary part of the cycle. By 
intercooling, the compressor work is reduced be- 
cause the colder air has smaller volume. Other con- 
ditions remaining the same, one stage of intercool- 
ing will reduce the compressor work by some 15 
percent. This increases the portion of the turbine 
capacity available as useful output and improves the 
cycle efficiency. A large number of intercoolers is 
ideal but, probably only a few stages will be prac- 
tical. 

The third method of improving efficiency, reheat- 
ing, consists of adding heat to the gas as it passes 
through the turbine as shown in Figure 6. The gas 
turbine reheat cycle is the same principle as the re- 
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FIGURE 5 
Intercool and regeneration for open cycle. 
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FIGURE 6 
Reheat and regeneration for open cycle. 


heat cycle used in many steam plants. In practice it 
will bear little resemblance. Reheating in the gas 
turbine will consist of burning fuel directly in the 
gas (approximately 85 percent air) passing through 
the turbine. The quantity of large steam piping and 
considerable heat transfer surface in the heat ex- 
changer of the steam reheat cycle will be replaced 
by a reheating combustor which may possibly be 
placed inside the gas turbine casing proper. Here 
again, the practical number of reheats is limited. 
One reheat is illustrated in Figure 6. 

Reheating and intercooling increase the amount of 
useful energy per pound of working gas passing 
through the system, thus reducing the number of 
pounds of working medium circulated. Therefore, 
the size of piping and blade path in the compressor 
and turbine are reduced. In combination with a re- 
generator, the terminal difference across the heat 
exchanger is greater for a given size exchanger, or a 
smaller heat exchanger transfers the original amount 
of heat. In partial load operation they increase the 
partial load efficiency by a considerable amount. 


Various Cycle Combinations Compared 
The combination of regenerating, reheating and 
intercooling is shown in Figure 7%. Different cycle 
arrangements are compared in Table 1 on the basis 
of the power requirements of each major element, 
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. FIGURE 7 
Intercool, reheat and regeneration for open cycle. — 
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TABLE 1 


Effect of Different Open Cycle Arrangements on 
Each Major Element 























| 
Cycle 
| with Intercool | Reheat | Intercool 
| Simple | Regenera- and and Reheat 
ITEM Cycle tion Regenerate |Regenerate| Regenerate 
Figure No............. | 2 4 5 6 7 
Input in Fuel. ; | 4.95 3.75 3.43 3.55 3.11 
Turbine Rating. . ee Pate ad 3.95 2.95 2.80 2.88 2.55 
Compressor Power... 2200s 2.95 1.95 1.80 1.88 1.55 
Useful Output........ ote | 1.00 1.00 1.00 1.00 1.00 
Percent Efficiency at 1200° F.. 20.2 26.6 29.2 28.1 32.2 
Gas Temperature in °F. at: 
Turbine Inlet.............| 1200 1200 1200 1200 1200 
Leaving Reheater...... ee ast < 150% 1200 1200 
Turbine Exhaust..........| 635 790 | 695 920 865 
Leaving Regenerator . pr be 455 350 560 520 
Air Temperature in °F. at: } 
Compressor Inlet... . ed 70 | 70 70 70 70 
Leaving Intercooler . ee 70 He Ge 
Leaving Compressor. .. 490 340 230 440 405 
Entering Combustor. . 490 680 575 809 750 
Pressure Lbs./Sq. In. Abs. at: 
Compressor Inlet. . ; | 14.7 14.7 14.7 14.7 14.7 
Compressor Discharge | 88.2 51.5 73.5 73.5 102.9 
Turbine Inlet... ... 88.2 | 50.2 71.7 71.7 100.4 
Turbine Exhaust... | 14.7 15.1 | 15.1 15.1 15.1 








with the capacity of the generator as unity. The ef- 
ficiency of each cycle arrangement at 1200° F. is 
given, the temperature in degrees Fahrenheit, and 
the absolute pressure at different points in each 
cycle. 

The thermal efficiency of the open-cycle gas tur- 
bine for various combinations of regenerating, re- 
heating and intercooling is shown in Figure 8. This 
gives the relative value of these modifications and a 
general idea of possible applications of this cycle. 
The temperature range of 1000° F, to 1500° F. was 
chosen because applications at temperatures much 


FIGURE 8 


Effect of reheat, intercool and regeneration on thermal efficiency over 
tange 1000° to 1500° F., based on 70° F. and 5 percent pressure 
drop in regenerator. Assumed efficiencies: turbine 85 percent; com- 
pressor 84 percent; combustor 100 percent. 
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below 1000° will undoubtedly be impractical. Early 
applications for heavy-duty long-life apparatus prob- 
ably will not exceed temperatures of 1200° F. with 
1500° F. and higher limits awaiting future develop- 
ments in metallurgy. 

The temperature of the inlet air to the compres- 
sor has a marked effect on the cycle efficiency. In 
contrast to steam plants, the colder this inlet air the 
higher the cycle efficiency and capacity. In the 
simple open cycle, changing the inlet air temperature 
10° F. changes the cycle efficiency 0.74 points or ap- 
proximately 3 percent per 10° F. change. The effect 
on capacity is approximately 4 percent per 10° F. 
change. The effect on cycle thermal efficiency of in- 
let air temperature on the different cycle arrange- 
ments with a top temperature of 1200° F. is plotted 
in Figure 9. 


Steam and Combustion Gas Cycles Compared 


Because steam is the most widely used medium 
for transferring heat into mechanical energy, a com- 
parison of the steam cycle and the gas cycle may 
help in judging the gas cycle and its possibilities. In 
judging the efficiency of power cycles, a 100 percent 
thermal efficiency is not obtainable as the temper- 
ature of the cold body is far above the absolute zero 
of temperature. The Carnot cycle is theoretically 
perfect cycle, and no cycle operating between the 
same hot and cold body temperatures can have a 
better thermal efficiency. The best any cycle can 
hope to do, when operating under the same condi- 
tions, is to attain the Carnot cycle efficiency, The 
gas-turbine cycle can theoretically give the same ef- 
ficiency as the Carnot cycle. This is only theoret- 





2 
FIGURE 9 


Effect of temperature on thermal efficiency of open cycle gas turbine 
with 1200° F. inlet gas temperature. Efficiencies and regenerator 


pressure drop same as in Figure 8 
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FIGURE 10 


Efficiencies compared for best practical steam power plants and combustion 
gas turbine plants. 


ically possible because it requires 100 percent ef- 
ficiency of the gas turbine and compressor, an in- 
finite number of stages of intercooling and reheat- 
ing. and a regenerator infinite in size. 

he steam cycle theoretically offers the Carnot 
cycle efficiency only up to the critical pressure 
(705.4° F.; 3206 pounds per square inch absolute). 
Above this temperature, the gap between the steam 
cycle and the ideal cycle gradually widens as the 
temperature is increased. From a purely theoretical 
standpoint the combustion gas turbine cycle holds 
forth greater promise of efficiency than the steam 
cycle. 

Of more value are the thermal efficiencies obtain- 
able in practical applications, Figure 10 compares the 
best efficiencies obtained in large central station 
power plants (projected to 2000° F.) with the ex- 
pected practical limit in efficiency of the large-capac- 
ity closed-cycle combution-gas-turbine power 
plants. Above 1000° F. the gas-cycle efficiency in- 
creases approximately three times as fast as the 
steam-cycle efficiency for a given top temperature 
increase. 


Gas Cycle Holds Best Promise 


This curve compares the best modern large cen- 
tral-station steam-power plants with the best prac- 
tical efficiencies expected of the combustion-gas- 
turbine-power plants. It is expected that the gas-tur- 
bine cycle efficiency will not be greatly affected by 
unit size, and this combustion-gas cycle curve can 
also be interpreted as applying to open-cycle gas- 
turbine-power plants of relatively small capacity. 
Economic steam plants for capacities around 5000 
kw seldom exceed 25 percent overall thermal ef- 
ficiency. This would indicate a considerable ef- 
ficiency advantage, in small units, in favor of the 
gas cycle, provided economics permit designing it 
or anywhere near its maximum possible efficiency. 

A 3600-rpm, 5000-kw steam turbine is compared 
with a 3600-rpm, 5000-kw net output open-cycle gas 
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turbine in Table 2. The first column compares the 
simple cycle without reheat, intercool or regenera- 
tion. Columns 2 and 3 make the comparison for a 
5000-kw net output gas turbine cycle using 1 inter- 
cool, 1 reheat and regeneration. Column 4 compares 
a 5000-kw steam turbine. This comparison indicates 
the low pressure in the open-cycle gas turbine as 
compared with the steam cycle. As a result, the 
energy per pound of gas is small and the flow of 
gas is very large; 510,000 pounds per hour for the 
simple-cycle gas turbine as compared to 52,500 
pounds per hour of steam to the steam turbine. The 
large flow and low pressure to the inlet of the gas 
turbine gives a large volume flow which means the 
piping and blading of the-gas turbine inlet are large 
compared to the steam turbine. 

The ratio of exhaust to inlet volume is small for 
the gas turbine. This makes a balanced blade path 


TABLE 2 


Comparison of Combustion Gas Turbine and Steam Turbine 
5000 KW Rating—3600 R.P.M. 


















































CYCLE Open Cycle Gas Turbine Steam 
Turbine 
One reheat-and 
Simple intercool and 3 Stages 
Cycle Regeneration F. W. H. 
Single H. P. Lu? Single 
FrEM Cylinder | Turbine | Turbine Cylinder 
Inlet Pressure—Lbs. (5a. In. Abs... ..... 88.2 100.4 39.4 465 
Inlet Temperature—°F. T. T............ 1200 1200 1200 825 
Exhaust Pressure—Lbs./Sq. In. Abs.. 14.7 39.4 15.1 4 
Steam or Gas Rate—Lbs./Kw. Hr........ 102 56 10.5 
Full Load Flow—Lbs./Hr............... 510,000 280,000 52,500 
Inlet Volume Flow—Cu. Ft./Second..... 990 Shs Wiss 24.8 
Exhaust Volume Flow—Cu. Ft./Second.. . 3900 pit. 3250 6120 
Ratio (Exhaust Volume + Inlet Volume) . 3.95 6.85 250 
Turbine Floor Area—Sq. Ft............. 160 150 ” 155 100 
(Turbine 
Room Only) 
Net Generator Output—KW............ 5000 5000 5000 
Approx. Plant Thermal Eff.—Percent. . .. 18.4* 29.4* 23.6 
* Inlet Air Temperature 70° F. 
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unlike that of the steam turbine, which in this case 
must handle an exhaust volume 250 times as great 
as the inlet volume. The large blade dimensions 
limits the maximum net output rating of the open- 
cycle, single-flow, combustion-gas turbine to ap- 
proximately 7500 kw. However, the injection of 
liquids presents a theoretical possibility considerably 
extending this limit. 


Closed Cycle for Large Units 


The closed cycle offers a method of increasing the 
maximum capacity of the open cycle. The volume of 
the working gas is inversely proportional to the ab- 
solute pressure. If the pressure is multiplied by 10, 
the size is divided by 10. In the closed cycle, the cir- 
culating working gas is at a relatively high pressure 
and reduces the physical size of compressor and tur- 
bine. To reduce the temperature of the gases before 
they enter the compressor, cooling water is required 
in the closed cycle. The heat exchanger in which the 
gas is cooled before it enters the compressor is called 
a gas precooler. The amount of heat given up to the 
cooling water is equivalent to that removed in the 
condenser of a steam unit of equal capacity. The 
quantity of cooling water required will be less, as a 
higher water temperature rise is permissible. 

The closed cycle in Figure 11 is the one used by 
Escher Wyss.* This is an externally-fired cycle 
in which the products of combustion do not pass 
through the gas turbine and compressor. The work- 
ing gas (air, hydrogen or other medium) operates 
at a relatively high pressure in a closed, recirculat- 
ing circuit. In the gas heater, the heat from the prod- 
ucts of combustion is transferred to the working 
gas which then expands in the turbine to a lower 
pressure. The gas heater in this cycle corresponds 
to the steam boiler in the steam cycle. For a practi- 
cal efficiency, it will be larger than the modern steam 
boiler because gases are on both sides of the gas 
heater. This cycle is very similar to the steam cycle, 
except that the working fluid does not undergo a 
change of state. As this closed cycle keeps the prod- 
ucts of combustion out of the turbine and compressor 
circuit, the problem of using coal as a fuel should be 
much simpler of solution than in those cycles which 
circulate the products of combustion. 


Hydrogen Has Advantages 
In the closed cycle, the compressor inlet pressure 
will be maintained at approximately 150 pounds per 
square inch with a discharge pressure of some 600 


pounds per square inch. This high pressure greatly 
reduces the size of turbine and compressor and should 
permit maximum ratings to be built approaching 
those in the steam cycle. Some gas other than air 
probably will be used as the working medium in the 
externally-fired closed cycle. Hydrogen, for example, 
has properties which make it far superior to air for 
this application. The density of hydrogen is 1/14 
that of air, the specific heat is 14 times that of air, 
and the thermal conductivity is 6.8 times that of air. 


New Cycle Studied 


A closed-cycle system under development by 
Westinghouse Electric and Manufacturing Company 
is shown in Figure 12. In this closed cycle a separate 
gas turbine and compressor are used to pump up the 
cycle on which the main gas turbine and compressor 
operate. High presure of around 600 pounds per 
square inch may be used with a compressor inlet 
pressure of around 150 pounds per square inch, The 
main gas turbine and compressor would be small as 
they operate at high pressure. This cycle is internally 
fired, the products of combustion passing through 
the gas turbines and main compressor. Enough make- 
up air is continually supplied to maintain pressure . 
and support combustion, It is supplied by a compres- 
sor which is driven by a second gas turbine. This 
cycle avoids the large gas heater required by the 
Escher Wyss cycle; but requires an extra gas tur- 
bine and compressor to pump-up the system. Solid 
matter from the fuel must be removed. 

In the closed cycles shown in Figures 11 and 12, re- 
heating and intercooling are not illustrated. How- 


- ever, they offer the same advantage in the closed 


cycle that they offer in the open cycle. The biggest 
single additional problem in the closed cycle is a 
method of building practical heat exchangers. The 
problem is further complicated by the fact that the 
gases will carry foreign mater from cumbustion 
which may corrode and erode the exchanger and re- 
duce the heat-transfer rate by depositing foreign 
material on the transfer surface. 


Gas-Turbine Control 


Combustion-gas-turbine control can be simple and 
reliable, consisting only of control of the gas temper- 
ature by controlling the rate of fuel supply. Govern- 
ing valves, such as used in steam-turbine control, are 
not needed. Efficient partial load performance can be 
obtained by using two turbines: one variable-speed 
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FIGURE 11 
Escher Wyss externally fired closed cycle. 
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FIGURE 13 


Possible method of gas turbine control combining variable and 
constant speed drives. 


turbine driving a compressor; plus a constant-speed 
turbine driving a generator. See Figure 13. The use 
of regenerators, reheaters, and intercoolers in addi- 
tion to improving the full load economy, have an even 
greater effect in improving the partial load econ- 
omy. In the closed cycle, by reducing the gas pres- 
sure as the load is reduced, practically full-load effi- 
ciency can be maintained at partial loads. 


Possible Gas Turbine Applications 

The possible applications of the gas turbine are 
many. Ranging from a simple open cycle for small 
capacities to a closed cycle for very large ratings, it 
offers wide possibilities. For example: 


Locomotives. The simple open gas cycle requires no 
water. It has low weight and ‘small space require- 
ments combined with simplicity. With an efficiency 
of 20 percent at 1200° F. and the expected low main- 
tenance of turbine drives, it should prove a good 
power plant for a locomotive. The inability of the 
gas turbine to operate in reverse makes either elec- 
tric drive or the development of a satisfactory re- 
versing gear necessary for this application. 


Airplanes. For relatively small power outputs, such 
as required by the airplane industry, the gas turbine 
operating at high speed and high temperature to 
obtain maximum rating per unit weight of material 
has real possibilities. 


Ship Drives. The combustion-gas cycle offers effi- 
ciencies equal to the best modern marine steam- 
power plants, which have overall efficiencies of ap- 
proximately 25 percent. Weight and space require- 
ments of equipment are a real factor in this appli- 
cation. The gas cycle eliminates the steam generator 
and steam condenser. The advantage in weight and 
space undoubtedly will favor the gas cycle, despite 
the gas compressor, the regenerator heat exchanger 
and the large gas turbine. The requirement of astern 
operation in marine service handicaps the gas tur- 
bine, except as an electric drive 


Power. General application of the combustion-gas 
cycle in the power-generation field will probably not 
take place until the problems in connection with the 
use of coal as a fuel are solved. Successful develop- 
ment of the closed cycle is necessary if units of very 
large capacity are to ‘be built. The maximum capacity 
for which units can be built in the open cycle will 
include the majority of industrial applications. There 
are many special applications in the power-generation 
field in which the open gas cycle will possibly find 
early application. Examples are: emergency standby 
service, and low-first-cost units on the ends of trans- 


TABLE 3 
Possible Combustion Gas Turbine Applications 




















Industry Application Possible Fuel Comments’ | 
1. Aviation. (a) Jet Propulsion. Gasoline. The small, lightweight, gas turbine appears to have a bright future in aviation 
(b) Booster for piston engine. | because of the tendency toward power requirements beyond the practical 
(c) Propeller drive (geared or electric). Kerosene. } maximum for piston engines. Much work has been done the world over 
burning gasoline and kerosene. 

2. Railroad. $ (a) Locomotive (e (electric or or geared | dtive). 53 ; ~ Coal, | bunker ‘‘C”’ One of the biggest problems in this field is combustions. First, diesel oil, ‘ater 
| | oil, or diesel oil. bunker ‘‘C” oil, and ultimately coal must be burned. Electric drive promis- 
| ing. Geared drive presents special problems because of the reversing re- 

quirement.* 

dididespatindiatineasineatnpsiaditinns } pemnaapenten = sO “aes ieee inion —— 

3. Marine.... (a) Marine vessels (electric or geared drive). ~ Diesel oil or beaker | Possible diesel-oil burning turbine-electric propulsion equipment will pioneer. 

“C” oil. The geared drive will follow when reversing and other problems have been 





4. Central | Station (a) Fully automatic booster station at end of transmission line. 
(b) Standby plant for hydro installation. 

(c) Standby or peak-load plant for small system. 

(d) In locations where water is not available. 


atic lesion line ~ Diesel oil, bunker 
“C” oil or coal. 


worked out.* 





The development of the gas turbine in the central-station field will probably 
start along the line of intermittent-duty applications such as (a), (b), or 
(ec) and may culminate in plants for continuous operation.* 











5. Industrial. . (a) By-product power. 

(b) Standby plant to steam or purchased power where powe | 
shutdown is disastrous. 

(ec) Main power source for seasonal industries. 

(d) Peak load plant, supplementing steam or purchased power. 

(c) Main power source in low use factor applications, such as 


Diesel oil, bunker’ 
““C” oil or coal. 


Probably continue present developments for operation in conjunction “with 
processes for oil refining. 





large laboratories. 
(f) In a two fluid cycle with one objective, the generation of 
| process steam. 
6. Special . .| (a) Bombproof power plants. Diesel oil or bunker | A 4000-kw plant of this type was built at Neuchatel, Switzerland, i in 1939. 
ane ; wise “CO” oil The fact that no omnios water is required makes the gas turbine ideal 











: for such applications. 





* For applications such as 2, 3, 4 and 5, it may sometimes be desirable to depart from the single-shaft arrangement and utilize a two-shaft arrangement in which the compressor is driven 


by one turbine while a separate turbine drives the generator or other apparatus. 
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mission lines. Here a simple open gas cycle offers 
many advantages, such as no water required, low 
first cost, simplicity, small space requirements, and 
virtually automatic station with few attendants. 

Processing. In the industrial field where both power 
and process steam are required the gas turbine has 
possibilities. It fits well in those applications where 
the steam required is relatively small in relation to 
the power load. This is different from the extraction 
steam turbine where large quantities of process steam 
per kw are necessary to attain a comparably efficient 
cycle. Here again the use of coal as a fuel is neces- 
sary for a wide general application. 

Other details on these and other possible appli- 
cations are déscribed in Table 3. 


Many Problems Ahead 


In drawing conclusions, it should be remembered 
that the cycle has only had practical application in 
very special cases. The full possibilities of any cycle 
can only be evaluated from successful proof of its 
economy, first cost, maintenance cost and reliability. 
The addition of elements which improve the fuel 
economy, and arrangements of the cycle for large 
capacities, are obtained at a sacrifice in simplicity 
and at a price. The development of the best system 
is expected to be costly in time and money. 


Metallurgy plays an important part in the gas 
cycle as the efficiency increases rapidly with in- 
crease in top temperature, To obtain materials suit- 
able for operation at higher temperatures the metal- 
lurgists are looking at materials similar to the non- 
forgable and non-machinable tool steels. The method 
of forming these alloys to shape, such as precision 
casting to size, may revolutionize accepted methods 
of manufacture. To apply such materials their addi- 
tional first cost and manufacturing cost must be justi- 
fied. Any application of such materials must be pre- 
ceded by careful tests. For heavy-duty apparatus 
these tests must extend over long periods before the 
designer can use them with safety. Careful differen- 
tiation between applications as to required length 
of life of apparatus is necessary. The fact that a 
piece of equipment is operated at 1800° F. for a life 
of a few hours does not mean temperatures of that 
order can be used for heavy-duty applications. 


Present developments of the gas turbine are lim- 
ited to the use of relatively high-grade fuel oils. This 
one factor is a serious handicap to the gas cycle. 
There is considerable evidence that oil is being used 
at a greater rate than new supplies are being found. 


So in the postwar period necessity may dictate a 
prime mover which can use coal as a fuel. The gas 
cycle is definitely limited in application until such 
time as the problems in connection with the burning 
of low-grade oil and coal are successfully solved. 


Present research efforts are being expended in de- 
velopments for the national defense. In the postwar 
era industry will have access to the developments in 
the gas-turbine field and to developments in high- 
temperature materials. These developments may con- 
siderably change present thinking. It is safe to pre- 
dict that general applications of the gas cycle must 
wait until the postwar era. 


It will be wise to watch the developments of the 
early installations before attempting to make wide- 
spread applications. At present, conclusions as to the 
ultimate possibilities of the gas cycle are little more 
than good guesses. The gas turbine art must advance 
beyond its present early development stages, before 
it can be judged with assurance. However, undoubt- 
edly it will-find real usefulness in a large number of 
fields, possibly complementing rather than competing 
with the steam turbine. Just how and where the gas 
turbine will be applied, only time will tell. 


BIBLIOGRAPHY 


1A description of a Brown-Boveri, 2200-horsepower combustion-gas- 
turbine locomotive, operated by the Swiss Federal Railways, has ap- 
peared in a number of technical magazines in this country. 

The First Gas Turbine Locomotive, by Adolf Meyer, E, D., The En- 
gineer, December 25, 1942, Vol. 174, pp. 524-527. 

2A 4000-kw gas-turbine electric-generating set installed underground 
as an emergency power supply in a bomb-proof shelter, has been sup- 
plying the City of Neuchatel, Switzerland, with some electrical energy 
since early in 1940. 

Load Tests of a 4000-kw Combustion Turbine Set, by Dr. A. Stodola, 
Engineering, January 5, 1940, Vol. 149, pp. 1-4. 

3 One of the earliest applications of the combustion-gas turbine has 
been in connection with the Velox forced-circulation boiler. In this ap- 
plication, the compressor supplies air to a boiler combustion cham- 
ber under approximately 35 pounds pressure, and the products of com- 
bustion from the boiler expanding through the gas turbine permit the. 
gas turbine to drive the compressor, 

Experience Refines Velox Boiler Design, Brown-Boveri Review, 
August-September, 1941. 

4Escher Wyss, a Swiss firm, have an industrial plant using a spe- 
cial closed cycle in which the products of combustion do not pass 
through the turbine. They claim this cycle has an efficiency equal to 
that of an up-to-date steam plant. 

An Aerodynamic: Heat-Power Plant, Escher Wyss News, 1939, 
No. 1-2. 

5In this country, a number of gas turbines have been applied in 
connection with processes for oil refining. In this application, the 
compressor supplies air to burn carbon from the catalyst used in the 
cracking process and the products of combustion (at a temperature 
below 1000° F.) expand through the gas turbine, enabling it to drive 
the compressor and also supply some energy to a generator. 

Portable Power from Gas Turbines, Power, Anril, 1941, pp. 96-97. 

6In the English literature there has been considerable discussion 
of the combustion-gas turbine in connection with jet propuision of 
aeroplanes. Of all applications, jet propulsion of planes is undoubt- 
edly the most intriguing. Most countries are interested in this devel- 
opment, but the Italians are the only ones who have published any 
information. They made a successful flight on August 27, 1940, with 
a high-speed aircraft using jet propulsion. The machine was driven 
solely by the reaction of the ejected gases and was claimed to be the _ 
prelude to a revolution in the design of aircraft and power-plant in- 
stallation, 

Gas Turbines and Jet Propulsion for Air Craft, by G. G, Smith, 
Flight Publishing Company, London, England, June, 1943, p. 38. 




















Internal-Combustion Engine Cooling 


Improved Through Wind Tunnel 


ak use of unitized power plants for driving pipe- 
line and gathering systems frequently places the loca- 
tion of the radiator of the engine within the building, 
instead of permitting it to be exposed to unrestricted 
circulation of outside atmosphere. With such a set- 
up, the air through the radiator tends to form a close 
circle or cycle, being drawn through by the fan, divid- 
ing at the engine, and recurving to mix with other 
station air again for repeated passages through the 
unit, With each pass, the air temperature rises, until 
it eventually reaches a point not far below the tem- 
perature of the cooling water, or at least too high to 
permit rapid heat transfer during the short time. it is 
in contact with the tubes and fins. 


Gas or gasoline engines in oil-field installations un- 
der such conditions with ensuing high jacket and 
cooling-water temperature can be effectively cooled 
with a wind tunnel guiding outside air through the 
radiator. The method employed by cone producer and 
pipe-line operator when using this wind tunnel is to 
place it in the engine room so that no recirculation of 
air is possible. Under desert temperature conditions, 
a pipe-line engine is working through the hot-test 
mid-summer days without any indication of exces- 
sive jacket temperatures. 


This wind tunnel has the shape and form of a pyr- 
amid with the vertex cut off to fit squarely against 
the shell of the radiator. The connection between 
the small end of the tunnel and the radiator is made 
air-tight with felt packing to prevent recirculation 
of air through the radiator cooling fan. The tunnel 
has a frame constructed of 2x4’s with the small end 














against the radiator supported by that part of the 
frame which is extended from the concrete floor to 
the upper side of the installation. The base of this 
truncated pyramid extends from the engine room 
floor to a point horizontal with the door lintel. The 
horizontal width of the base is equal to the width of 
the twin, or double doors, placed in the north side 
of the building. The distance from the base of the 
wind tunnel to the door opening is that of the door 
shutter itself. The space between the top of the base 
and the door lintel is sheathed with plywood, set 
down from the roof trusses so that the door shutter 
will open and almost contact it. The top of each door 
is finished with a felt weather-stripping which makes 
an air seal against the ply-wood ceiling. 

When it is desired to divert outside air through 
the tunnel to the radiator, one or both doors are 
opened until the edge fits snugly against the vertical 
frame of the tunnel base. This fit is not so tight, how- 
ever, that the doors cannot be opened wide to allow 
men to pass freely from the field to the engine room, 
if it is necessary to enter through this opening. Side 
doors are provided for ordinary passage so that it is 
seldom necessary to disturb the doors from against 
the sides of the tunnel: If the nights become chilly, 
and outside air drawn into the building through the 
tunnel is too cold for proper engine operation, the 
shutters are closed and air is recirculated in the build- 
ing from one side of the radiator to the other. The 
construction cost of such an installation is low and 
the weight is not so great that two men cannot 
handle it with ease, since the sides are made of thin 
plywood. 




















Providing free flow of air from entire doorway 
of station, this wind tunnel insures maximum 
cooling rate for radiator by preventing recircu- 
lation of heated blast after initial passage 
through cellular core. 


Petroleum Refiner—V ol, 23, No. 5 












orway 
imum 
circu: 
issage 





Ra Oe 


ae Oe ere 


FES 








reg 











ie 


FIGURE 1 


Centrifugal Compression of 





Hydrocarbon Gases 


E. O. BENNETT, Engineering Consultant 


- use of high-rotative-speed centrifugal pumps 
for the moving of liquid-phase fluids in all branches 
of the petroleum industry is very general. In fact, 
one would have to look quite thoroughly to find 
other than a crankless rotating type machine for 
liquid pumping in any petroleum industry plant 
installation placed in operation during the last few 
years. 

The question is often asked—Is there any reason 
why high-speed centrifugal pumps cannot move 
vapor-phase fluids as well as liquids? Development 
during the last few years permits the answer to this 
question to be “no.” ; 

A brief historical review of the development of 
prime movers shows that man’s first knowledge and 
use of the expansive force of the vapor of water is 
unknown ; however, records do show that such knowl- 
edge existed earlier than 150 B.C. In a treatise at 
about that time entitled “Pneumatica,” Hero, of 
Alexandria, a Greek mathematician, described not 
Only existing devices of his predecessors and con- 
temporaries but also an invention of his own which 
utilized the expansive force of steam for raising water 
above its existing natural level. He clearly describes 
three methods in which steam might be used directly 
as a motive power: (1) raising water by its elasticity, 
(2) elevating a weight by its expansive power, (3) 
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jm discussion is not a mathematical or thermo- 
dynamical treatise of compressors or combustion tur- 
bines, but simply a brief historical discussion of them 
setting out where | think they may fit into your 
picture. 

“Nothing in this discussion is intended to condemn 
or derate reciprocating equipment, which plays such an 
important part in our great industry.” 

This explanation was given by the author before he 
read his paper at the twenty-third annual meeting of 
the Natural Gasoline Association of America in Dallas, 
April 12, 1944. 











producing a rotary motion by its reaction on the 
atmosphere. The third method which is known as 
“Hero’s Engine” is described as a hollow sphere 
Figure 1, supported over a caldron or boiler by two 
trunnions, one of which was hollow and connected 
the interior of the sphere with the steam space of 
the caldron. Two pipes, open at the ends and bent at 


right angles, were inserted at opposite poles of the 


sphere, forming a connection between the caldron 
and the atmosphere. Heat being applied to the cal- 
dron, the steam generated passed through the hollow 
trunnion to the sphere and thence into the atmos- 
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FIGURE 2 


phere through the two bent pipes. By the reaction of 
the steam against the atmosphere when escaping 
through the pipes, the sphere ‘was caused to rotate 
and here is the primitive steam reaction turbine and 
first known rotating mechanical power device. 


In his writing, Hero makes no suggestions con- 
cerning the application of the devices he described 
for any useful purpose. From Hero’s time until the 
late sixteenth and early seventeenth centuries, there is 
no record of any further progress with such engines, 
though some evidence is found that such devices, as 
were described by Hero, were sometimes used for 
trivial purposes, such as the blowing of an organ or 
the turning of a skillet.’ 

The above historical discussion shows that the 
general idea of rotary-type engines was known long 
in advance of any knowledge of reciprocating types 
which first came into prominence during the time of 
Watts about 1760. 

Reciprocating-type engines for general power pur- 
poses were in use prior to the development of high- 
speed turbines; and as a natural sequence, because 
of their slow speeds, the use of reciprocating-type 
fluid compressors, based on the same fundamental 
features of mechanical design followed, and are still 
with us. ; 

The Steam Turbine : 

Later steam turbines of various types, with speeds 
up to several thousand revolutions per minute were 
developed and placed in practical operation and pro- 
vided prime movers for electric-current generation 
and for the turning of centrifugal pump shafts, fans, 
and other high-sped units for liquid transmission in 
general industrial use, including low-pressure gas 
pumps, known as blowers. 

With the development of high-speed turbines and 
motors, centrifugal pumps for the handling of liquid- 
phase fluids became universal throughout the petro- 
leum industry and there are now many thousands of 
such pumps delivering variable quantities against ex- 
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ceedingly high pressures with practically trouble-free 
results. 

The same principles of design that are used in cen- 
trifugal pump construction are used in the design of 
centrifugal compressors, Figure 2. The only differ- 
ence between the two being that the centrifugal pump 
handles relatively non-compressible fluids, whereas 
the centrifugal compressor, often called a_ turbo- 
compressor, handles compressible fluids. 

“There is a tendency among engineers to confuse a cen- 
trifugal compressor, either with a rotary compressor or with 
a reversed steam turbine. It may not be amiss, therefore, to 
point out that it resembles neither. The rotary compressor is 
merely a positive compressor with rotary instead of recipro- 
cating pistons and requires either contact parts or sealing 
liquid, or both. In general it is much more subject to wear 
than a reciprocating machine, and in most cases requires 
valves. In general, it is both inefficient and short lived and 
for this reason its appearance in industry has not been 
general. 

“A mechanism such as the steam turbine cannot be 
operated effectively in reverse, as a pump, for a reason very 
similar to the well-known fact that a Pelton wheel cannot 
be used as a centrifugal water pump. The steam turbine is 
designed primarily to utilize efficiently the kinetic energy of 
an expansible fluid, but is not adapted to reverse this process, 
While the mechanical efficiency of a steam turbine under the 
best conditions may be 75 or 80 percent, an attempt to use it 
in a reverse process would result in an absurdly low effi- 
ciency, making its use uneconomic.” 

Centrifugal pumps or compressors are designed 
upon entirely different principles than steam turbines 
but are capable of giving efficiencies, with proper 
design, of well over 80 percent; and it is believed 
that continued development and use of such units 
will permit further increases in their efficiencies. 


Simplicity of Operation 


A centrifugal compressor has one feature in com- 
mon with a turbine and that is freedom from wear 
and of maintaining constant efficiency throughout its 
life. The centrifugal compressor has the same sim- 
plicity of operation as a turbine. In addition to these 
features it is a machine, which, when actuated by a 
suitable prime mover, is capable -of transferring 
energy to a fluid whether such fluid is in a vapor or 
liquid phase with very excellent operating efficiencies. 

A centrifugal compressor requires no valves or 
rubbing surfaces, other than its two main-shaft bear- 
ings; and its successful operation is not dependent 
upon extremely close rotating and reciprocating types 
of gaseous-phase pumps or compressors. 

The same fundamentals of design enter into both 
centrifugal pumps and centrifugal compressors ex- 
cept that the centrifugal compressor, due to the 
necessity of handling compressible fluids of less 
density than normal centrifugal pumps _ handling 
liquids, is, in most cases, operating at considerably 
higher rotating speeds. Higher speeds in centrifugal 
compressors such as used in turbine practice call for 
large diameter shafts that make a very rugged type 
machine, Steel discs are used in the construction of 
the rotary members to provide adequate strength. 
Where several stages of compression are required, 
thin metal labryinths are used to prevent leakage be- 
tween stages. Such a labryinth seal is very effective 
and is practically frictionless. Such seals have been 
used in steam turbines for many, many years, and 
there is nothing new or radical in their use. No metal 
contacts exist in the labryinth seals. 

The only parts of a centrifugal compressor subject 
to mechanical wear are the two main-shaft bearings, 
and it is a well-known fact that with proper design 
and lubrication the life of a high-speed bearing is very 
great, and the shafts and bearings will retain their 
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Drawings Courtesy Carrier Corporation 


FIGURE 3 


original dimensions for a great many years (Figures 
3,4 and 5). Reciprocating machines of modern design 
have bearings that last much longer than those of 
the early machines but cannot begin to compare with 
the life of high-speed centrifugal equipment. 

Due to its simplicity of design and minimized num- 
ber of wearing parts, the mechanical efficiency of a 
centrifugal turbine is found to be over 99 percent. 
The mechanical efficiency of a reciprocating-type unit 
is somewhat less. 


High Efficiency 
The efficiency curve of a centrifugal compressor 
is very flat between 50 and 100 percent volumetric 
capacity. The overall efficiency of this type unit is 
approximately 85 percent at maximum designed load, 
and falls off slightly if the load, or output volume, is 
increased or decreased. 
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The head, or discharge-pressure curve, falls off 
with a capacity beyond the maximum; so, too, does 
the compression ratio. The machine is primarily a 
constant head unit ; however, the head may be varied 
by changing the rotating speed. 


For the Gasoline Plant 


A machine with the above characteristics is very 
desirable for gasoline-recovery-plant operations as 
the greatest possible uniformity in flowing conditions 
may be obtained, and shock and vibration will be 
completely absent. The absence of vibration or pulsa- _ 
tion in high-pressure lines is extremely desirable in 
high-pressure operations in connection with con- 


_densate or natural-gasoline recovery, as most pipe 


failures which occur are from pulsation and vibration. 
Freedom from vibration and unbalanced dynamic 
forces lessens the amount of concrete and foundations 
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A ~ TURBINE 
8 ~ COMPRESSOR 

‘C ~ FUEL BURNER 
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E ~ STARTING MOTOR 
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required for centrifugal compressors and eliminates 
the difficulties with vibration in field lines, where but 
few compressor cylinders are used in reciprocating 
machines. 

One of the most disturbing factors in the metering 
of gas has been pulsations. Centrifugal types ma- 
chines will entirely eliminate such troubles and 
minimize wear and tear on metering equipment. 

Centrifugal compressors, complete with prime 
movers, generally steam turbines, are estimated to 
cost from $65 to $85 per horsepower as compared to 
$105 to $135 per horsepower for reciprocating equip- 
ment with comparable installation quality. 


Pressure Limitations 


Centrifugal compressors are now built for dis- 
charge pressures up to 400 pounds per square inch. 
The limiting factor in this regard being the strength 
of the case. No reason is seen to prevent the design 
of units suitable for operating up to 3000 pounds per 
square inch or more. Cases may be designed for bal- 
anced inSide and outside pressures and inserted in a 
sufficiently strong “gun-barrel” outer case. This 
principal has been successfully used in fluid meters 
where a 25- or 50-pound meter may be used for pres- 
sures up to 3000 pounds per square inch or more. 

The compression ratio of a centrifugal compressor 
is dependent upon the intake temperature of the fluid 
being handled, and presently completed designs will 
operate approximately as shown in the following 
table: 








FLUID PUMPED Four Wheel Six Wheel 
Average natural gas ie ku tig MRRg es cmdkvs as (ob oS ed pews 2.4 4.1 
Rac tisea cnossks po OR RACE, SOP 2.8 4.5 
GS SD unk OE wi ee ck oe eons cus 7.0 16.0 
ESERIES CES eee tg is ae ae Aiea aaema 10.0 25.0 











Higher ratios can be obtained by the use of inter- 
stage coolers for minimizing inlet temperatures to 
successive stages. 

Peak, or designed pressures, for a multi-stage cen- 
trifugal or turbo-compressor cannot be exceeded and 
destructive pressure due to accidental closure of a 
valve on the discharge system cannot be developed. 
For this reason relief equipment such as safety 
valves or frangible blow-out discs are not required, 
thereby further minimizing installation costs. 
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FIGURE 6 









Courtesy, Allis-Chalmers Manufacturing Company 


A centrifugal compressor has a definite pressure- 
volume curve for its designed speed, and the pressure- 
volume relationships will have a separate curve for 
each rotative speed. 

In operation, the gas to be compressed enters the 
rotating element at apertures around the shaft of the 
machine. The rotating element imports velocity to 
the gas by the centrifugal motion. This velocity in- 
creases with the increasing radial speed of the im- 
peller section it passes through until it reaches the 
discharge tip of the impeller, where the energy due to 
velocity is converted to pressure energy in passing 
through the stationary vanes around the impeller. As 
the velocity is decreased the pressure is increased 
and the moving volume of gas is carried to the next 
wheel of the unit at the increased pressure where a 
second: increment of pressure is added by the same 
process. The final discharge pressure required deter- 
mines the number of stages required. 


Speed Variation 


Variation in speed for driving centrifugal com- 
pressors depends upon the type of prime mover used. 
Where steam turbines are used for this purpose a 
wide range is available by throttle control of the 
turbine. Where constant-speed electric motors are 
used variable compressor speeds may be obtained 
through the use of an efficient fluid transmission, 
now found in many places in industry. If a combus- 
tion turbine is used, a combination of turbine speed 
control and fluid transmission may be used. Speeds 
of centrifugal compressors now in use run up to 6000 
to 10,000 r.p.m. but need not be so limited. Centrifu- 
gal compressors are designed to have a peripheral 
speed of approximately 750 feet a second. 

Much interest has been developed in the possible 
use of combustion turbines in place of steam turbines 
in the natural-gas and gasoline industry (Figure 6). 
The development of this type of prime mover has 
been very rapid, and its general appearance in both 
stationary and mobile units is predicted after the 
war is over. ; 

At the present time the combustion turbine 1s 
used to convert hot waste gases of combustion to 
useful power. It is in operation in some of the modern 
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refinery processes and is converting otherwise lost 
energy into useful work. Present trends of design 
have been for large units, but development of the 
turbo-super charger for airplane engines indicates 
that it will be possible to deveolp and operate small 
power units. = 

General mechanical horsepower in the United 
States started with the reciprocating steam engines, 
which was followed by the steam turbine, the ordi- 
nary gas or gasoline engine, and the diesel engine. 
This,source of power is now being augmented by the 
gas turbine. It is estimated that the sum total horse- 
power hours annually produced by all of the above 
mechanical power units in the United States exceeds 
450 billion, which is about 3000 horsepower hours of 
work for each person in the United States annually. 

The reciprocating steam engine was a complex, in- 
efficient machine requiring a boiler plant. It was 
largely replaced by a more efficient steam turbine, 
but the necessity for the boiler plant remained. Next 
came the gasoline and diesel engines with increased 
efficiencies and the elimination of the boiler plant, 
but with the addition of mechanical complexities. 
Each of the above type units have a definite place in 
industry and does not need discussion at this time. 
The efficiencies of the gasoline and diesel prime 
movers is considerably higher than the older type 
reciprocating steam engines. Steam locomotive effi- 
ciency runs from 8 to 12 percent. A gas-fired turbine- 
driven locomotive developed in Switzerland prior to 
the war showed an overall efficiency of 15 to 18 
percent, 


The Gas-Fired Turbine 


The gas-fired turbine consists of a power turbine 
element and an axial-type blower on the same shaft. 
The blower compresses a large volume of low- 
pressure air which is supplied to the burner, Figure 4. 
Fuel in proper proportion is mixed with the air and 
ignited, and the hot gas mixture of combustion passes 
through and actuates the power turbine. The excess 
power over and above that required for compression 
of air for combustion is the power available for useful 
work. The efficiency of the gas-fired turbine is gov- 
erned by the temperature of the gaseous mixture 
reaching its rotating elements. A turbine having an 
efficiency of 18 percent with combustion gases at 
1000° F. will attain an efficiency of 23 percent when 
the inlet temperature is raised to 1200° F. With new 
metals now being developed it is anticipated that 
operating temperatures may go as high as 1500° F. 
with corresponding increases in efficiencies. 

Recent attention to progress of the gas turbine may 








make it appear that this method of developing power 
from direct-fired gases is a new invention. Patents 
were issued on this type power unit during the latter 
part of the eighteenth century, and at that date it is 
obvious that engineers of that time recognized the | 
advantages of a single element rotating power unit 
free of the complexities of a steam plant. 

The high stage of development of the steam turbine 
no doubt had much to do with the parallel develop- 
ment of the gas-fired turbine, Metallurgy of materials 
probably had more to do with its recent fast growth 
than any other single factor. 

The approximate temperature of the exhaust from 
a turbine with 1000° F. inlet temperature is a little 
over 600° F.; by utilizing the exhaust heat to preheat 
air from the axial compressor to the burner wnit the 
efficiency of the unit may be raised by approximately 
50 percent. 
Heat for Processing 


Higher operating temperatures require increasing 
compression ratios in the compressor unit but also 
increase the overall thermal efficiency of the unit. 
The efficiency of the compressor part of the gas tur- 
bine unit has much to do with the overall efficiency 
of the unit. By increasing the efficiency of the com- 
pressor unit from .75 to .90, a change of 20 percent, an 
overall efficiency of 400 percent in maximum thermal 
efficiency is obtainable. ‘ 

It is not believed’ that the gas-fired unit will replace 
the steam-actuated type, but it is felt a unit operating 
free from water supply will have many inherent ad- 
vantages in gas and gasoline-plant operations in cer- 
tain areas where water is scarce and that which is 
available is of poor quality. Direct-fired turbines can 
be fired with any liquid or gaseous fuels and should 
be well adapted to certain power requirements in 
gasoline-plant operations. 

A centrifugal compressor unit driven by a gas- 
fired turbine will give the simplest mechanical de- 
signed unit yet developed and offers the natural gaso- 
line industry the possibility of new features in design 
at a greatly reduced horsepower cost, Exhaust heat 
from the turbine, with proper design, could supply 
much of that required for processing. 

A gas-fired turbine will not start at the turn of a 
valve as will a steam turbine, but must have some 
auxiliary device to rotate its moving element up to 
approximately 20 percent of normal speed to produce 
a sufficient volume of air to support combustion. 


REFERENCES 


1 Babcock & Wilcox publication, 1913. 
2W. H. Carrier before the American Society of Refrigeration Engi- 
neers, December, 1925. 
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Applications of Nickel-Containing 


~ Corrosion-Resistant Alloys in the 


Petroleum Industry 


. 


B. B. MORTON 
Development & Research Division 
The International Nickel Company, Inc. 


nk equipment used in refineries is probably the 
most viciously assailed by the greatest variety of cor- 
rosives of any equipment in the petroleum industry. 
Refinery corrosion is sharply controlled by tempera- 
ture as to character and intensity. In general the 
character of attack changes with the presence or 
absenee of liquid water and this permits setting a 
range line of change in attack at about 500° F. Above 
this temperature the attack is usually directly upon 
the metal and results often in forming a scale which 
is a metallic compound. Below the temperaiure of 
about 500° F. the attack is usually of the electrolytic 
type and is governed by factors influencing this type 
of corrosion, as for instance, differences in potential, 
overvoltage, oxygen, etc. 


Elevated Temperature Attack. ' 

At elevated temperatures the two chief sources of 
attack time are sulfur and naphthenic acids. 
Sulfur. 

To protect against sulfur attack at high tempera- 
ture, in excéss of 500° F., there must be increasing 
quantities of chromium in the alloy; 12-14 percent 
chromium steel, also 18-8 strip welded with 18 per- 
cent chrome—S percent nickel, or preferably, 25 per- 
cent chrome—20 percent nickel rods are widely used 
to line reaction vessels. Tubes of 18-8 are used and 
this alloy is also extensively used as a valve trim 
and parts. 


Naphthenic Acid. 

Where the attack is from naphthenic acids at 
elevated temperatures 800° F., and above, the 18 per- 
cent chrome—8 percent nickel alloys with 3 percent 
molybdenum (Type 316) or Inconel* (approximately 
80 percent nickel, 13 percent chromium) are appar- 
ently the most resistant of commercial available 
alloys; 18-8, carbon steel and many other alloys are 
rapidly destroyed by naphthenic acids under condi- 
tions favorable to attack. 


Electrolytic Attack—Low Temperature. 

At temperature low enough for liquid water to 
exist the attack is usually best resisted by Monel* 
or pure nickel in the case of weak concentrations of 
acids; or by the special nickel containing complex 
alloys, as the Hastelloy* group and others as IIlium, 
Pioneer Metal, Worthite and the LaBour groups at 
high concentrations. 


Hydrochloric Acid. 

Weak concentrations of hydrochloric acid are gen- 
erated in cracking equipment from salts contained 
in the-crudes. Monel is used as caps and trays, also 
as lining material for towers, condensers and other 
vessels where the metal temperature will not exceed 
500° F. In the case of isomerization using an atmos- 
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pee always has presented difficult prob- 
lems in the petroleum industry. The production and 
refining divisions of this industry are particularly 
subject to corrosion of equipment. With recent ad- 
vances in refining technique a number of reagents 
have been introduced into the refining division that 
have greatly increased the corrosiveness of the mate- 
rial handled, among these reagents are hydrofluoric 
acid, sulfuric acid, hydrochloric acid, phorphoric acid 
and a number of solvents such as phenol and furfural. 
Regeneration of caustic has also raised the question 
of suitable tubes for the boiler and material for the 
‘inings of equipment. 

Only that part of the paper directed to petroleum 
refining is offered here. It was read before the annual 
meeting of the National Association of Corrosion Engi- 
neers, Houston, April 10, 11 and 12. 


phere of HCL, the Hastelloy B appears by test to 
offer the highest order of resistance. Nickel is also 
being tried and is under present observation in an 
important installation, A judicious use of Hastelloy B 
and nickel or Monel is suggested in connection with 
isomerization units. 


Sulfuric Acid. 

The alkylation of petroleum fractions is important 
in the 100-octane program—sulfuric acid in concen- 
trated form is used as a catalyst. Hastelloy D, a cast 
alloy of nickel and silicon is most resistant of high- 
strength alloys to resist all concentrations of sulfuric 
acid, The cast nature and low ductility of this alloy 
somewhat limit its use. 

Hastelloy B is very. resistant to pure sulfuric acid 
and satisfactorily so to acid contaminated by the 
usual material encountered in refineries. This alloy 
is especially useful where a wrought material is re- 
quired. It is applied as parts of pump, valves and 
fittings. 

The corrosion rate of Hastelloy B increases rapidly 
if copper is a contaminant of the sulfuric acid. 

LaBour R-55 and Worthite are also used, especially 
in pump parts to handle high concentration of 


sulfuric acid. Valve parts of these alloys are reported 


to give satisfactory service with sulfuric acid. 


Hydrofluoric Acid. 

Hydrofluoric acid is used to catalyze the alkylation 
reaction in the formation of high-octane material. 

Monel is quite resistant to hydrofluoric acid under 
the conditions in which it is used in refineries. Monel 
is probably the most useful of commercially available 
materials for contact with this acid. It is applicable 
to all parts of the equipment of the HF alkylation 
units as now constituted. 
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Phosphoric Acid. 

The Type 316 stainless steel, 18-8-3 Mo., is prob- 
ably the most resistant of readily available, commer- 
cial alloys against phosphoric acid. 

A widespread use has been noted of Monel to 
line headers, manifolds and valves subject to a weak, 
aqueous solution of phosphoric acid generated during 
steaming the catalyst bed. 

Solvents. 

The chlorinated solvents often break down to form 
a corrosive reagent. Monel is highly resistant to this 
reagent and also tends to prevent the breakdown. 
Monel is widely used to contact carbon tetrachloride 
in various industries. 

Phenolic compounds, especially when contaminated 
with sulfur, rapidly attack carbon steel. The 18-8 
stainless is used as liners and tubes to contact 
phenolic compounds and hydrocarbons at elevated 
(above 500° F.) temperatures. Monel is highly re- 
sistant to the phenol group of solvents and to fur- 
fural. Vessels clad with Monel, and in one case 
sprayed with Monel, are used to store furfural. 
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Caustic Regeneration. 


Caustic regeneration has become of increasing im- 
portance in refineries, The tubes of the boiler suffer 
severe attack when made of steel; also some parts 
of the vessel. walls are attacked. 

Monel tubes have made an excellent showing when 
used in the tubular boilers. Monel-clad steel or local 
cladding can be applied to walls of the vessels when 
attacked. Monel-clad steel is indicated for tube sheets 
of the reboilers. 


General Refinery Corrosion. 

For general refinery corrosion such as experienced 
in handling reflux and treating of light fractions, also 
in handling corrosive waters, the alloyed cast iron 
“Ni-Resist’* is most useful. It will be found applica- 
ble as pump parts, such as liners, pistons, valve parts, 
also as impellers and casings. K-Monel is suggested 
as the pump rods and shafts. Monel valves have done 
excellent. service in pumps handling corrosive stocks 
at temperatures below 500° F. 


* Registered trade name, 





Isobutane, butene and re-run towers in the alkylation unit of Standard Oil Company of 
New Jersey, Baltimore. 
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Application of Unit Operations 
To Fractionation and Other 


-Vaporization Processes 


4. The Utility of Material, Balances in Plant Design Calculations 


R. L. HUNTINGTON 
School of Chemical Engineering 
University of Oklahoma 


A LL INDUSTRIAL plants may be divided into 
two classes insofar as their method of operation is 
concerned, namely 


1. Batch or transient state. 
2. Continuous or steady state. 


The refiners and natural-gasoline manufacturers 
have progressed rapidly in the past 25 years in 
changing their processes from batch to the steady- 
flow method of transforming the raw material into 
finished products. In place .of the batch still for 
crude-oil distillation has come the continuous-tube 
still and fractionator. The batch agitator has been re- 
placed by steady-flow treatment and continuous re- 
generation of the treating agent or catalyst, Filtra- 
tion processes are gradually being changed from 
batch to continuous as rapidly as it is feasible and 
economical to do so. Only a few small scale-oper- 
ations lend themselves economically to batch proc- 
essing. 


The Material Balance or the First Law of 
Thermodynamics 


This basic law states that neither matter nor 
energy can be created or destroyed although it may 
be changed in form. The law is based entirely upon 
our world-wide experience and observation, in other 
words it is empirical in nature. The material or 
energy balance is often applied both to the batch and 
continuous plants as a check on the efficiency of 
their operation. 


The Batch Process 


In the petroleum industry, the material balance 
often is applied to the calculation of the amount of 
oil and/or gas in place in an underground reservoir. 
The production of such a reservoir is really a batch 
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, 
proc¢ss since removal of oil or gas causes condi- 
tions to change from one time to another, or the 
process may be thought of as an infinite number of 
steady-state flows, each taking place during a dif- 
ferential period. In setting up the first statement of 
the overall material balance, the following equation 
is written: The amount of original material is equal 
to the amount produced up to any time plus the 
amount: remaining in the reservoir at that time. 


The Material Balance As Applied to Estimation 

of Oil and Gas Reserves 

Such a calculation can be made quite easily on 
any gas reservoir provided: 

(a) It is highly permeable 

(b) The rate of withdrawal of fluid has not set up 
high pressure differentials between the wells and the 
untapped portion of the reservoir. 

(c) The average temperature and pressure 
throughout the reservoir can be determined ac- 
curately. 

Example: A Gas Reservoir. 
(1) A gas reservoir had an original pressure of 


4000 pounds per square inch, gauge, and a temper- 


ature of 150° F, The compressibility factor PV/RT 
of the gas under these conditions was estimated to 
be 0.80. After producing one trillion (1,000,000,000,- 
000) cubic feet of gas measured at 60° F. and 14.7 
pounds per square inch absolute, the pressure on the 
reservoir had fallen to 2500 pounds per square inch 
gauge and the temperature to 149° F. The deviation 
factor for the gas was ‘then 0.85. Calculate the 
standard cubic feet of gas originally present in the 
reservoir. 


Solution: For such a calculation it is a good idea to 
select some item which remains unchanged during the 
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pore volume in cubic foot. Then: 


(Original Gas)—(Produced Gas)+Remaining Gas 
2514.7 _ , 520 


4014.7 _ , 520 1 





cycle or process. In this case the pore volume within 
the reservoir is a good basis to take. Let V equal the 


as follows: (1) The crude oil required to produce 
the excess gas which came to the surface over and 
above the amount of gas originally dissolved in each 
barrel of produced crude, (2) Crude oil required to 


1 
VXa7 x 630 x 80° 1,000,000,000,000 4- VX 14.7 x 529 85 


282 V=1,000,000,000,000+-165V - 
117 V—=1,000,000,000,000 
V==8,550,000,000 
282 V==2,410,000,000,000 standard cubic feet of gas 
equals original gas reserve, or 2.41 trillion. 


60° F==520°F abs. 


Volumetric Oil Reservoir 


The balance can also be applied successfully to 
volumetric oil fields of high horizontal and perpen- 
dicular permeabilities, provided they are not lenti- 
cular in shape or constricted so as to isolate one 
large section of the field from another sizeable por- 
tion, Example: Oklahoma City Wilcox Reservoir. 

This oil reservoir’ has proved to be an ideal one 
to study in so far as the application of the material 
balance is concerned. (1) When discovered, it contained 
crude oil saturated with gas at 130° F. and 2640 
pounds per square inch. As the field was produced, a 
gas cap formed, thereby filling the void created by 
the removal of the reservoir fluid. In accounting for 
the amount of crude oil and gas left in the reservoir, 
it was necessary to know the original conditions 
existing within the formation, the physical proper- 
ties of the bottom-hole fluid, including the solubility 
of the gas in the crude, and the shrinkage of the fluid 
at various pressures from 2640 pounds down to at- 
mospheric pressure. The crude oil remaining in the 


150° F=630°F abs. 


fill the void created by the removal of fluid from the 
reservoir and the shrinkage of the reservoir fluid due 
to the filling of the gas cap with gas. To get. the 
total original reserve, the produced oil and gas would 
have to be added to the amount of oil and gas re- 
maining in the reservoir at any time. 

A compression plant operating in the Burkburnett 
field pulls a high vacuum on the casingheads, caus- 
ing large amounts of air to leak into the gas gather- 
ing lines. One plant in the, field reported 35 percent 
by volume of air in its raw gas entering the plant 
and 55 percent in the dry residue gas leaving the 
plant. If each gallon of. gasoline produced by the 
plant represents 25 standard cubic feet of vapor re- 
covered from the raw gas, how many standard cubic 
feet of dry gas leave the plant for every 1000 feet, 
entering in the raw gas? How many gallons of 
natural gasoline are produced per 1000 standard cu- 
bic feet of raw gas? 


Solution: A material balance may be set up by equat- 
ing the raw gas stream to the residue gas plus the 
gasoline produced: i 

Basis 1000 standard cubic feet of raw gas 


Raw Gas s.c.f Vol% 





Air = 350 35 


Hydrocarbon Gases= 650 65 } Equals 
































reservoir consisted of two different amounts listed 1000 100 
« BASIS —__——- ™ 
i oe 
OF FEED |—— 
: MOL * |-—- 
Rear A FG 
N G Ho 30 PSEA aR Y 
NC.H,., 30 ‘ 
——_— OVERHEAD 
MOL % pga vi 5Y PRODUCT 
60 MOLS OF 
NGAHo - 50 oa 40 MOLS 
NC.H,, 50 
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FIGURE 1 


Material balance on a single fractionator 
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MOL% MOLS MOL%*% MOLS L 
,99 25 C, 95 23.84 ie 28 
C,__| 025 |C._ 5 _126 C, 90 25.38 
(OO 25.25 loo §=25.10 Cero 2 54 
oo ro eae 28.20 
BASIS 
lOO MOLS —_—— ——— 
OF FEED ie ah Bee RAE (Pasa 
MOL % Shite am i tate gga 
CG 25 anc an 
C425 A eee tie 
C. 25 Oy ey hes 
S AB WES i MAS to 
Ces 25 oe ganas a COED TE ivintiens 4 >... | Geta 
a anism Co y bo <2 | Sine a Co rae. * I 
Cette 5.00 Ceres. 18 
ae 74,.25| —— 49.15 |—— MOL% = MOLS 
saan were Geo b5 3I 
Ce 98.5 20.64 
oe & Ree, = —___ =~ 100.0 20.95 
FIGURE 2 
Material balance around three fractionators, operating in series. 
Dry Gas s.c.f Vol% sarily have to be substantially 50 mol percent each 
Air = 350 55 of butanes and pentanes plus, as these two com- 
Hydrocarbon Gases=—= 286 45 Plus ponents each had an equal number of mols in the 
$36 100 feed. Needless to say this early-day venture in frac- 
tionation did not meet expectations, as the company 
oO ee __ 650-286 had to put in a second fractionator to obtain the de- 
* ~* OB sired 35 percent C, and 65 percent C,plus product. 
= 14.5 gallons Balance Around Three Fractionators 


It is assumed that no air dissolves into the gasoline. 
The hydrocarbons in the dry gas are found by mul- 
tiplying the ratio of hydrocarbons to air by the air 
volume or 45/55 & 350 = 286 standard cubic feet. 
Therefore, there would be 286 + 350 = 636 standard 
cubic feet of residue gas for every 1000 standard 
cubic feet of raw gas entering the plant. 


Material Balance on a Fractionator 

In the design of a fractionator, one of the first sets 
of calculations to be made is a material balance in 
order to find out whether the desired products can 
be made, i.e., certain products might be called for 
which would be impossible to make from the raw ma- 
terial being processed. For example, a certain gaso- 
line fractionator was built about 20 years ago which 
was expected to produce commercially pure propane 
(C,H,) overhead and a natural gasoline consisting of 
35 mol percent NC,H,, and 65 mol percent NC,H,, 
and heavier. The raw feed to the fractionator was 
composed of C,H,—40 percent, NC,H,,= 30 per- 
cent, and NC,H,, plus=30 percent. Figure 1. To 
the engineer of today such absurd results would not 
be expected since the natural gasoline would neces- 
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Operating in Series 
If four products each of a definite composition are 
to be made, thre fractionators will be required, or 
one less than the number of products desired. For 
example, a raw gasoline mixture consisting of 


Mol % 
om 25 
a 25 
25 
ee. 25 


is fed into fractionator No. 1. 


The following specifications are called for on the 
four finished close cut fractions. Please refer to 











Figure 2. 
BOTTOMS OVERHEAD STREAMS 
Tower 3. Tower 1. Tower 2. Tower 3. 
Mol. % Mol. % Mol. % Mol. % 
ices 1.5 SPER 99.0 ORES 95.0 & Desc. 1.0 
SCRE 0 re 1.0 Orestes 5.0 Ce...... 90.0 
Oe. jess 9.0 














A propane balance can be written on No. 1 towet 
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only since this component does not appear in any of 
the other exit streams. 
Basis 100 mols. of feed to No. 1 ‘Tower. 


Propane Propane Overhead 
Feed From 1 Tower 
.25(100) om “SBS 
> 4 = 25.99 25.25 mols of overhead 


from Tower No. 1 con- 
sisting of 25 mols of C,H, 
and .25 mols of C, H,, 
A material balance can now be written around towers 
2 and 3. The feed to No. 2 tower will consist of 


Mols 
OF 24.25 
o. 25.00 
Ce 25.00 
14.25 


This feed to No. 2 tower is equal to the overhead 
from No. 2 and No. 3 towers plus the bottoms from 
No. 3. Let Y, Z and [74.25— (Y + Z)] equal to the 
mols from No. 2 overhead, No. 3 overhead and No. 3 
bottoms respectively. Material balances can now be 





Suggestion: Use the trial-and-error method by as- 
suming a temperature, thereby fixing the vapor pres- 
sure of each component. Then solve for the mol frac- 
tions in the liquid droplet in the case of (a) or the 
bubble of vapor in (b). If the sum of the fractions in 
either the droplet or the bubble does not add up to 
unity, another temperature must be assumed and 
similar calculations made again. This procedure is 
to be repeated until the mol fractions add up to 
within 1 percent of unity. 


(a) By trying several temperatures it is found that 
185° F. is the dew point: 


Ty=—px 
n butane 100 $ ‘ane 168 x 4 
n pentane 00.4=62 5 
xX, .356 Xs = .645 
x4 + xs = 1.00 


(b) Several trials for the bubble point gave 
167.5°F. 


7 x 
100y.= 135.6 ys=.81 





; n butane sins 
written for any two of the three components: n pentane 100 ys= 19.4 ys=.19 ys + ys= 1.00 
Input Output 
To No.2 No.3 No. 3 
No. 2 Over- Over- 
Tower head head Bottoms 


(1) Butane Balance 24.25=.95 Y+.01 Z 
(2) Pentane Balance 
(3 


) Pentane Balance 25.00= .035 Y + .8852 Z 


25.00=.05 Y+.90 Z+ hee 015 7425 +) 


Multiplying (1) by 88.5 in order to clear the Z terms 


2140 = 84 Y++ .885 Z 
Subtracting (4) from (3) 
— 2116.11 = — 83.965Y 
Y = 25.2 mols overhead from No. 2 Tower 
Then .885 Z 2140 — 84 Y = 2140-2120= 20 


Z = 22.60 mols overhead from No. 3 tower 
74.25 — (25.20 + 22.60) = 26.45 mols of bottoms from No. 3 tower. 


The following review exercises are suggested for 
those who wish to gain a working knowledge of the 
principles discussed in this series of papers. The solu- 
tions to these exercises will appear in next month’s 
issue. 


(1) A certain crude oil when saturated with a mix- 
ture of hydrocarbon gases at 2600 pounds per square 
inch and 130° F. had an A.P.I. gravity of 55. Upon 
release of pressure down to atmospheric, the crude 
oil volume had shrunk to 74 percent of its original 
volume and the A.P.I. gravity was then 40° A.P.I. 
What was the A.P.I. gravity of the dissolved gases 
before their release from solution? 

(2) A natural gas consisting of methane and ethane 
had a specific gravity versus air of 0.60. What per- 
centage by volume of the gas was methane? 

Solutions to last month’s review problems are as 
follows: 


(1) A vapor mixture consisting of 60 mol percent 
normal butane and 40 mol percent normal pentane is 
cooled in a cylinder equipped with a frictionless piston 
exerting 100 pounds per square inch, absolute. The 
initial temperature of the vapor is 300° F. 

(a) At what temperature will condensation begin 
(dew point) ? 

(b) At what temperature will total condensation 
occur (bubble point) ? 
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(2) A vapor mixture consisting of 40 mol percent 
propane and 60 mol percent normal pentane is cooled 
in a constant volume bomb from an initial state of 
300° F. and 100 pounds per square inch, absolute, 
until condensation begins. Determine by trial and er- 
ror, the dew-point temperature, assuming the perfect 
gas laws to hold. 

After several temperature guesses, it was found 
that the dew point was 175° F. At constant volume 
635 
760 = 83.5 
pounds per square inch absolute. Setting up the 
equilibrium balances 


the lowered pressure would be 100 K == 





propane 83.5 4) = 430 < 3 
n pentane 83. ane 54x 5 
Pv == 923 
1.001 


(3) Same as exercise (2) except initial temper- — 
ature is 400° F. 

By the same method as used in the solution of (2), 
we find that a final temperature of 165° F. is. re- 
quired for the dew point, and this temperature would 
cause the pressure to fall to 73 pounds per square 
inch absolute. 


REFERENCE 


1D. L. Katz, Petroleum Development and Technology, A.1.M.E. 
Transactions, 1936. 
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A LL Units of the West Coast synthetic rubber 
industry came in for an unveiling the last week in 
April. The event amounted to official recognition 
that the facilities designed for making 90,000 tons 
of GR-S (Buna S) rubber are ready for capacity 
operations. The six plants are in the Los Angeles 
area. Although petroleum is the raw material for 
most of the hydrocarbon content of this rubber, the 
units do draw on coke-oven operation as well as 
alcohol. In this instance, alcohol is used as a raw 
material for styrene while in other areas alcohol is 
the raw material for butadiene. 

Another departure in the California project is that 
it has facilities for making finished rubber products. 
These plants, built for processing natural rubber, 
have been adapted to the synthetic raw material. 
Now that synthetic rubber is being made nearby, the 
West Coast has the distinction of all essentials of a 
rubber industry in one area. 

Three plants provide butadiene: Southern Cali- 
fornia Gas Company, Shell Chemical Company and 
Standard Oil Company of California. The Dow 
Chemical Company operates the styrene plant, Con- 
version of these and other chemicals into GR-S 
rubber is in plants operated by Goodyear Synthetic 
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Rubber Industry Unveiled 
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Goodyear Synthetic Rubber Corp. 
and U.S.Rubber Co, 


Sunthetic Division. 


5 
laa Rubber 
L 


Factories 


Refineries, steel mills, gas ‘plants, wineries and grain distilleries 
combine to give the Los Angeles area facilities for manufactur- 
ing 90,000 tons of buna type rubber a year. 


Rubber Corporation and United States Rubber Com- 
pany, Synthetic Division. 

Some units of the venture have been in operation 
since the middle of last year. Completion of other 
units brought a visit from Colonel Bradley Dewey, 
Rubber Director, and the whole project drew the 
customary round of inspection by the press and 
representatives of civic organizations. 

First of the butadiene units to go into production 
was the pliant of Southern California Gas Company. 
This plant is unique in that it is a conversion of a 
gas works in downtown Los Angeles into facilities 
for making raw butadiene as well as fuel oil and 
blend stocks for motor gasoline and aviation gaso- 
line. As a gas plant it had capacity of 50,000,000 
cubic feet daily from diesel oil. As converted it 
processes crude naphtha by thermal cracking into a 
high yield of light hydrocarbons and the liquids 
listed above. 

Its naphtha charge comes from refining plants of 
General Petroleum Corporation, Shell Oil Company, 
Standard Oil Company of California, The Texas Com- 
pany, Tide Water Associated Oil Company, Union 
Oil Company and Wilshire Oil Company. The crack- 
ing operation provides a B-B cut, four-carbon-atom 
combination of butanes, butylenes, butadiene and 
some acetylene. This is recovered by gas absorption 
and pumped as a liquid, to the butadiene plant of 
Shell Chemical Company at Torrance. Here the 
butadiene is separated from-other light hydrocarbons, 
which in turn become a part of the raw material for 
conversion to butadiene. 
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Residue gases from all operations are available for 
the Los Angeles gas-distribution system. 


Naphtha cracking units consist of some converted 
thermal-cracking furnaces. 


Naphtha cracking was accomplished by converting 
gas generators into cracking units and providing 
auxiliary equipment. Addition of an absorption plant 
for treating and recovering the butadiene, -butane- 
butylene mixture. Based on pilot-plant experience 
H. L. Masser, vice president of Southern California 
Gas Company, described the thermal process as 
follows in the July, 1943, number of Gas: 


“Naphtha of approximately 200° to 500° F. boiling 
range will be cracked in firebrick checkerwork in 
an atmosphere of steam, the ratio of oil to steam 
being 1:1 by weight, or approximately 85 mol per- 
cent steam. The cracking conditions will be approxi- 
mately 2 psig, pressure, one second contact or resi- 
dence time and 1350° F. The steam performs the 
functions of an inert gas. Immediately after leaving 
the generators the gas is cooled by water quench. 
This operation results in a “wet” gas (up to and in- 
cluding C; plus compounds at atmospheric tempera- 
ture and pressure) equivalent to approximately 9.5 
cubic feet per pound, or 60 weight percent of naphtha 
charged, which wet gas contains about 2.7 volume 
percent butadiene, representing about 3.5 weight per- 
cent of naphtha. 

“The gas generators, are remodeled from their 
former design of straight-shot, up-fire, down-make 
oil-gas machines, have the following internal arrange- 
menf from top to bottom: heating chamber for oil or 
gas firing, superheater, checkerbrick section sup- 
ported on arch; charging or ‘make’ chamber; crack- 
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Largest of the butadiene units, 35,000-tons per year, is a plant built 
originally for manufacturing artificial gas. When natural gas was 
available for Los Angeles in 1927 it became a standby facility for the 
Southern California Gas Company, which last year converted it into a unit 
for makine butadiene and other light hydrocarbons by naphtha cracking. 


Below are the heat exchangers which had to be installed to prevent 
offensive odors throughout downtown Los Angeles. 
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The butadiene unit of Shell Chemical 


Company, Torrance, is both a manufac- 
turing and purification plant. 


2 ; - aa a . oF Raw butadiene comes from the plant 
a ‘th Lf 24 ;* 2 of the Southern California Gas Com- 
pany by pipe line. 


A butane-butylene combination 

wn ins stream from a nearby Shell refining 

—~ es. ; oo plant provides material for manufac- 
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The two are purified and delivered 
to nearby buna rubber copolymer units. 
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The Houdry catalytic process has 
been adapted to butadiene manufac- 
ture by Standard Oil Company of Cali- 
fornia at its El Ségundo plant. 


Normal butane is the feed stock, 
which after purification goes through 
two steps of dehydrogenation. 


In the final purification unit un- 
reacted butene returns to the dehydro- 
genation unit, so this plant delivers 
directly to rubber copolymerization 
units. 


Shown at the left are the extractor, 
the re-run column.and the depropanizer. 
The control room is below. 














RD FREE o> GET bon HT 


> 











ing checkerbrick section supported by piers from 
bottom of generator; gas off-take to washbox; flue 
off-take through naphtha preheater to stack. There is 
one naphtha preheater and stack to each two genera- 
tors, with one generator heating while the other is 
making gas. On the ‘heat’ portion of the cycle, fuel 
air will be introduced into the top of the generator 
and the hot combustion products will pass down and 
out of the flue off-take, heating the superheater sec- 
tion to approximately 2000° F. and cracking section 
to 1350-1400° F. On the ‘make’ portion of the cycle, 
steam at 700° F. (400° F. superheat) will be injected 
above the superheating section and naphtha vapor at 
700° F. (from the naphtha preheater) introduced 
between the superheater and the cracking sections; 
the steam coming down through the superheater 
checkerwork will mix with the naphtha vapor, the 
mixture traveling down through the cracking check- 
erwork and out of the gas off-take to a water quench. 
The cycle for any one generator will be of the order 
‘of 7 minutes heat, 6 minutes of make, 2 minutes purg- 
ing and valve manipulation, or a total of 15 minutes.” 

At the plant of Shell-Chemical Company at Tor- 
rance the B-B cut becomes a part of the raw charge 
for both the purification unit and the conversion unit. 
The processing in the Shell plant has been described 
as follows: 

“Chief components (of the B-B cut) are butadiene 
and butylene with a trace of acetylene which must be 
removed. Its removal is the first process and is 
brought about by conversion to the other com- 

nents. The resultant butadiene-butylene mixture is 
ed into an extraction system where the butadiene is 
separated from the butylene. 

“The remaining butylene is then combined with a 
butylene-butane mixture from the Shell refinery and 
the combined mixture of butylene and butane flows 
into a ‘cold acid’ unit. This process . . . extracts iso- 
butylene from the material, using sulfuric acid as the 
catalyst. The iso-butylene is then polymerized and... 
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The role of alcohol has been re- 
versed on the West Coast, Here it is 
the raw material for styrene while in 
Kentucky and West Virginia it is the 
raw material for butadiene manufac- 
ture. 


The unit at the left is where styrene 
is separated from other hydrocarbons 
which return to the system for recycling. 


the resulting di-isobutylene and heavy polymers are 
sent to the refinery where they are used as an aviation 
gasoline constituent. 


“The butanes and normal butylene removed from 
the process are sent through an extraction unit where 
the butanes are removed and used as a constituent 
of aviation gasoline. 


“The normal butylenes are converted into buta- 
diene by a catalytic process, the products from which 
are combined with the Southern California Gas Com- 
pany’s butadiene and purified in the extraction unit. 
Pure butadiene is then piped to the copolymer units 
operated by the rubber companies.” 


The Houdry process has been adapted to the manu- 
facture of butadiene in the plant of Standard Oil 
Company of California at El Segundo. Adaptation of 
this process to butadiene conversion was described 
in the October, 1942, PETroLEuM REFINER, “Houdry 
Catalytic Butadiene Process,” pages 195-196. 


All styrene is made by The Dow Chemical Com- 
pany, whose process differs from that described in 
March, 1943, PeTRoLEUM REFINER, “Styrene, Poly- 
styrene and Buna Rubber,’ W. C. Goggin, pages 
87-95, in that ethyl alcohol rather than propane is the 
source of ethylene as at the Velasco, Texas, plant. 


The plant at Torrance receives 15,000 gallons of 
alcohol daily from California wineries. By dehydra- 
tion it is converted to ethylene gas, which by alkyla- 
tion is united with benzene to form ethyl-benzene. 
Benzene is provided by the Kaiser Fontana coke 
ovens and the Portland Gas & Coke Company. 

Ethyl-Benzene is processed to styrene by dehydro- 
genation as described in the article listed above. 

Copolymerization of these with soap, sulfuric acid 
and salt into GR-S rubber follows standard practice. 
The two rubber companies jointly operate three 
units, each of 30,000 tons rated capacity, in the Los 
Angeles industrial area to round out the synthetic- 
rubber project, which was financed by Defense Plant 
Corporation, 
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TYPICAL APPLICATIONS 
3 of Revere Copper and Copper-Base Alloys: 


Heat Exchangers and Condensers 
Evaporators 


Pressure Vessels 
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But whatever your problem may be in 
non-ferrous metal equipment, we can 
n help you in THREE ESSENTIAL WAYS: 
if 1 Advise Y ou in the proper selection and 
- fabrication of Revere copper and cop- 


per-base alloys so as to save time, increase out- 
put and reduce costs wherever possible. 





2? Give You advice on Welding Tech- 
niques—practical assistance which will 
help in the completion of equipment when 
needed and thus insure uninterrupted service. 
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‘FOR NON-FERROUS CHEMICAL 
PLANT NEEDS: Check materials 


We supply copper and copper-base alloys in: SHEET, STRIP, PLATE, ROD, BAR and 


















Mixers 

Storage Tanks 
Reactor Vessels 
Fractionating Columns 
and the like 


3 Send You our new MANUAL: “Revere 

Copper and Copper Alloys—Technical 
Information for Product Designers”. Invalu- 
able to anyone working with NON-FERROUS 
metals. 54 pages: 106 graphs relating to phys- 
ical and metallographic properties under 
varying conditions; new chemical and physical 
properties chart; illustrated information on 
welding techniques, etc. 


For these services or other advice, address: Executive 
Offices. No obligation, of course. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
Executive Offices: 230 Park Avenue, New York 17, N. Y. 






Economic Factors Involved in Moving [* 
Natural Gas From Southwest 1 


PART 2 


CHARLES L. PROKOP* and R. L. HUNTINGTON 
School of Chemical Engineering, University of Oklahoma 


AS PRESENT there are several 

© large oil and gas pipe lines to the East 
from the rich gas- and oil-producing 
m areas of the Southwest. Due to the 
® shortage of tankers to transport the oil 
and the need of gas in Eastern indus- 
™ tries, there are several more lines under 
® construction. Such a program is not to 
lm be questioned at present as it is a neces- 
sary war effort, but the question has 
arisen as to what will become of these 
lines after the war. Will they continue 
* to transport oil and gas; or will the oil 
» be shipped by tanker and all of the 
lines be used for gas, or will most of 
the lines be abandoned and the gas and 
™ oil be kept in this area for the develop- 
ment of the Southwest? After the war 
crude oil and refined products will prob- 
‘ably be shipped by tanker from the 
Gulf Coast to the Atlantic seaboard; 
hence, the lines will be converted, no 
doubt, into gas lines. 


| A greater part of industry is situated 
in the Eastern part of the United States, 
centrally located around the coal and 
steel districts. Referring to Figure 1, it 
is shown that the Milwaukee-Birming- 
jham-Boston triangle which occupies 
around 9 percent of the area of the 
United States, contains 45 to 50 percent 
of the population of this country. Fur- 
= thermore, 55 to 60 percent of all fuel 


*Present address, United States Navy. 





ABSTRACT 


This paper contains a continuation 
of the discussion, which appeared 
in Petroleum Refiner for April (page 
126), pertaining to’ the economics 
of the utilization of the Southwest's 
natural gas reserves. Through the 
presentation of the problem as 
viewed by the different interests 
involved, it is hoped that a satis- 
factory solution will be realized 
which will bring the greatest gocd 
to the United States as a whole, 
over the entire producing life of the 
gas reserves. 














(coal, oil and gas combined) is’ con- 
sumed in this industrial triangle. Though 
the center of population of the United 
States has been moving west for years, 
the westward trend is not nearly so pro- 
nounced at present as it has been. Al- 
though there is a plentiful supply of 
coal in that area, natural gas is so easy 
to handle in many cases, and so much 
better in others that its combined fea- 
tures of cheapness, convenience, and 
partial necessity make it an able com- 
petitor in the market against coal. The 
demand, though decreased, will surely 
continue after the war, for gas is an 


FIGURE 1 


ideal fuel for both the home and cer- 
tain industrial processes. 


Advantages of Transporting Gas East 


Looking only at the present we have 
a surplus of natural gas here in this part 
of the country. The great Hugoton field 
of Kansas and Oklahoma is just being 
tapped by several 24-inch lines although 
gas was discovered there over 20 years 
ago. Since then the development of the 
field has been handicapped by the lack 
of a market. There are other fields 
which are undeveloped because of the 
lack of a market; they too could be 
bringing in immediate returns. Im- 
mediate returns may sound selfish and 
narrow, but there is no denying that 
cash on hand is of more value than the 
possibility of the same amount of cash 
in the uncertain future. Lastly, the item 
of good will should not be ignored. If 
this part of the nation hoards part of 
its natural resources, it will, no doubt, 
profit; inasmuch as there will be gas 
available longer than there would be if 
it were piped out freely. However, the 
other parts cf the country needing nat- 
ural gas will resent its being denied to 
them and remember that denial when 
and if the tables are turned and they 
have a limited supply of some raw ma- 
terial which we need. To reiterate: We 
should pipe gas to the East after the 
war because there will be a large mar- 
ket needing our surplus gas. Because 
of this need, the East will be willing to 
pay a price sufficient to make the proj- 
ects profitable to this part of the 
country. 


Reason for Restriction Sales 


If the gas is kept in the Southwest, 
it may attract industries to this sec- 
tion, and if it is piped out, it may lose 
some of those industries which it al- 
ready has. Cheap and convenient fuel 


-is a great attraction to all industrial 


processes and the availability of such 
fuel is always to be considered in their 
location; so why not keep the gas and 
not only realize the profit from its sale 
but also the ‘profit from the finished 
product sales of the industries them- 
selves? After all, industrial development 
does not just happen. It must be en- 
couraged and cultivated. Should an area 
not use its own resources to help itself 
rather than to send them elsewhere and 
then buy the products which they made 
possible? 

In alf likelihood to the industries at- 


. tracted to the section will not be large 
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PENBERTHY R flex 


DROP FORGED STEEL 
LIQUID LEVEL GAGES 


Liquid shows black — empty 
space shows white. Preferred 
wherever liquid level must be 
easily and positively visible 

- and when liquids are un- 
der high pressure or at high 
temperature. 


These gages are made of alloy temperature resisting 


steel and are the highest quality throughout. Liquid 


chamber is made from a solid block of steel to assure 


perfect alignment and rigidity. All Penberthy gages 
conform with A.P.1.-A.S.M.E. requirements. 
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Transparent 
DROP FORGED STEEL 
LIQUID LEVEL GAGES 


Used to observe color and den- 
sity of liquids under high pres- 
sures, and/or temperatures. 
Construction is exceptionally 
rugged .. . similar to Reflex 
types. 
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enough to use all the gas which would 
be piped East. As reserves are esti- 
mated to be good for only 30 years at 
the present rate of consumption, it is a 
wise thing to.look to the future and 
provide for that future. The coal found 
in this area is none too good and a 
change from natural gas to a mediocre 
grade of coal would be painful and ex- 
pensive. The homes as well as industry 
would feel the inconvenience and cost 
of that change. 
. Present chemical development is find- 
ing new uses for natural gas other than 
fuel, and it is not unlikely that some 
future industries will be located around 
the natural-gas supply to use the gas as 
a basic raw material rather than simply 
*as a fuel. If no gas is retained in re- 
serve, of course that type of future de- 
velopment is impossible. 

On May 18, the West Cement, oil 
and gas field in Oklahoma, was closed 
to natural gas withdrawals by the Ok- 


lahoma Corporation Commission at the 
request of PAW, to protect petroleum 
te in the field. This field had 
een furnishing upward of 80,000,000 
cubic feet a day and that production had 
to be replaced by drawing on another 
gas reserve. Provision should be made 
to care for such shutdowns as this by 
having a gas reserve ready to utilize 
as each oil field is shut down. 

To reiterate: Natural gas should be 
held in reserve in the Southwest rather 
than piping it out to others because 
keeping it here will attract industries, 
reserve it for future home use, new de- 
velopments, and aid the oil industry by 
keeping a reserve for secondary oil’ re- 
covery. 


A Balanced Program 


In conclusion let us look at both 
sides of the questions at once, as best 
we can. Industry is not likely to do 
very much moving as a major portion 


of the coal, iron, water transportation, 
and factories are now in the East. So in 
our opinion it is very doubtful that there 
will be any appreciable movement of 
established industry to the Southwest 
ust to be near the gas reserves. So 
eeping natural gas here merely to at- 
tract industry is unsound. The only 
justifiable reason seems to be that of 
actual conservation of a vital raw ma- 
terial to prevent waste and too rapid 
depletion. The closing of a border to 
exports needed by others, especially to 
others within one’s own nation, appears 
to be dangerous in that such a program 
would not be conservation but stagna- 
tion if it were not carried on for the 
betterment of the nation as a whole. 
For when. one group tends to isolate 
itself or its resources from another, in 
whole or in part, they suffer from such 
an action by losing the valuable stimu- 
ee nt open.¢ompetition and unrestricted 
trade. 


Economics of Natural-Gas 
Cycling Plants 


J. M. FLAITZ, Manager, Distillate Production Corporation 


Rusoue reviewing the development 
of cyling operations, I will first define 
seg | to which the discussion and data 
that follow are limited. Natural-Gas 
cycling or recycling consists of produc- 
ing natural gas which exists in a vapor- 
ous state in the reservoir, extracting 
certain liquefiable hydrocarbons and re- 
turning the denuded gas to the same 
reservoir from which it was produced. 
Gas-cycling operations were first intro- 
duced on a commercial basis during the 
latter part of 1937 and the first plants 
were built in 1938. This part of the pe- 
troleum industry is, therefore, only six 
years old. Development at present is 
entirely confined to Louisiana and 
Texas. In California one cycling plant 
is now nearing completion and another 
is under consideration. 

In Louisiana-and Texas at the end of 
1940, 24 plants were in operation and 5 
were under construction. At the present 
time, in the same states, there are 53 
plants in operation, 1 nearing comple- 
tion, 3 under construction, and 2 others 
contemplated for the very near future. 
These 35 plants are operated in 25 fields 
by 28 companies and are processing an 
aggregate of approximately 2,400,000,000 
cubic feet of gas per day, about 68,250 
barrels per day of products. 

Many plants existing at the time of 
Pearl Harbor have been revamped to in- 
créase recovery of the light hydrocar- 
bons and to produce fractionated prod- 
ucts needed for the war effort and 3 new 
plants have been completed and placed 
in operation. The Katy plant is being 
doubled in capacity and the Old Ocean 
plant is being expanded. Two of the 
new plants dwarf all others in size. The 
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<a observations are significant 
in this study of the economics of 
the cycling plant: 

1. But little further plant expan- 
sion is indicated unless more re- 
serves of the gas-condensate type 
are found; 

2. The cycling plant has striking 
advantages as a source of finished 
petroleum products, especially 100- 
octane motor fuels. 

This paper was presented at the 
annual meeting of the Natural Gaso- 
line Association of America in Dal- 
las, April 12, 13 and 14, 1944. 











Katy plant will ultimately process ap- 
proximately 500,000,000 cubic feet of gas 
per day from wells located on 300,000 
unitized acres. The plant will produce 
about 13,600 barrels of products daily 
and the plant investment is estimated at 
about $8,000,000. The Erath plant, now 


being completed, will produce about 18,-. 


000 barrels per day of products. Of the 
operating plants from the viewpoint of 
production, Cotton Valley is the largest, 
producing about 11,000 barrels per day. 


Extent of Output 


During the last six years the gas- 
cycling industry has grown until at the 
present time, there is an investment of 
about $40,000,000 in cycling plants alone. 
Of the combined total production of 
natural-gasoline and cycling plants in 
Louisiana and Texas, 58.5 percent is 
being obtained from cycling plants. The 


completion and operation of the Erath 
plant should increase this proportion to 
about 60 percent. Thus, cycling opera- 
tions are of extreme interest to the 
members of this association. 


The estimated gas reserves from 
which cycling plants are operating in 
Louisiana and Texas, aggregate about 
20,000,000,000 cubic feet out-of a total 
gas reserve estimated at 50,000,000,000 
to 75,000,000,000 cubic feet. Although 
there are. 47 classified gas-condensate 
fields in Louisiana and 92 in Texas, or 
a total of 139 such fields, cycling opera- 
tions are conducted in only 24, Plants 
are being built in 3 fields and are being 
planned for 6 or 7 more. It is estimated 
that by the end of 1944, approximately 
95,000 barrels per day will be produced 
from cycling plants now operating or 
under construction. On the basis of the 
known reserves of other fields and other 
governing factors, it ‘is- unlikely that 
other plants will be constructed until 
new fields are discovered or existing 
fields enlarged. This conclusion is stated, 
of course, after giving credit to the 6 or 
7 plants now under consideration, It is 
seen, therefore, that the industry is near- 
ing full development in the light of 
present known reserves of gas-con- 
densate. 

The 25 fields employing cycling opera- 
tions aggregate about 167,000 acres an 
contain some 850 gas wells. There is an 
average of 1 well to each 200 acres and 
each well produces an average of 
barrels of products per day. The aver- 
age plant investment per barrel of prod- 
ucts recovered per day is $550 and $16,- 

per million cubic feet of daily 
throughput. It should be remembered 
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that these are average figures in which 
costs of prewar plants are included. 

er Economics of Cycling 

_So much for present development. 
Now let us examine the general eco- 
nomics of cycling operations. 

Cycling is an economic expedient 
whereby the lease owner may obtain a 
financial return in a comparatively few 
years that would under some tcircum- 
stances otherwise be spread over a very 
long period. In the case of the lapse of 
leases, this return could not be realized 
at all. This comparatively fast return 
may be realized within the scope of 
conservation operations. If an average 
reservoir of gas having a content of 1 
to 1% gallons per thousand or 24 to 35 
barrels per million cubic feet of butane 
and heavier hydrocarbons, had a suffi- 
cient gas market for its production, over 
a reasonable time, and if the gas were 
produced pointe a modern gasoline 
plant, there would be no necessity for a 
cycling operation in that particular field. 

ne of the great advantages of cycling 
is that unitization of the field is facili- 
tated and all of the many advantages of 
unitization are obtained. 

One of the most practical and best 
uses of the cycling operation is in con- 
nection with the production of the so- 
called “rim oil field,” that is, in a reser- 
voir having an extensive gas cap with 
a comparatively minor accumulation of 
oil. In such a field, the gas cap cannot 
be produced without loss or reservoir 


-energy. The continued production of oil 


will result in higher and higher gas-oil 
ratios. If this production practice con-, 
tinues to ultimate reservoir depletion, 
considerable hydrocarbons will be lost 
by retrograde condensation and gas 
will be wasted. If a market for gas is 
available it is normally impossible to 
expand the gas market at the same rate 
as gas-oil ratios increase. In such fields 
cycling may be a solution and a con- 
servation measure resulting in increased 
production and revenues, Cycling will 
recover the liquefiable hydrocarbons 
from the gas in the gas cap without 
substantially reducing the reservoir pres- 
sure. Cycling operations are particularly 
desirable in the event such fields have 
inadequate water drive. Operation may 
well start as pressure maintenance but 
as gas-oil ratios ultimately increase, 
effective gas cycling will finally result. 
Continental Oil Company’s Tepetate op- 
eration is an excellent example. 


In Case of Proration 


One economic bugaboo to cycling op- 
erations is the possibility of proration. 
Since there seems little likelihood that 
a sufficient gas market will be developed 
within the next 10 years to provide an 
economic outlet for all the gas-con- 
densate fields now proven, let alone 
those to be proven, it is indicated that 
new discoveries will cause cycling opera- 
tions to continue to grow in importance. 
It is only natural that pressure will be 
brought from refiners and crude oil pro- 
ducers toward the proration of cycling 
operations. Such proration was unsuc- 
cessfully advocated before the Texas 
Legislature in 1939. 

here seems no necessity for prora- 
tion. of cycling plants since the present 
total production is only 3 percent of the 
volume produced in the same area and 
probably will not increase above 5 per- 
cent. It can soundly be argued that if 
cycling plants are prorated, refiners 
should also be prorated and that prora- 
tion of cycling operations would be 
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detrimental to good conservation, How- 
ever, let us suppose that the production 
from cycling plants should substantially 
increase and some sort of proration be 
put into effect. Then on what basis could 
such proration reasonably be made? On 
an average-production-per-well basis or 
on an acre basis, cycling plants are not 
producing as many barrels per day as 
comparable crude. oil wells. Therefore, 
if proration were instituted, cycling op- 
reations should be little affected. 

The first cycling plants produced raw 
unfinished products which were mar- 
keted to refiners. It happened, at the 
same time, that such products were un- 
desirable to refiners and hence did not 
command high prices. Plant operators 
found that they could manufacture fin- 
ished products and that the additional 
investment and operating expense neces- 
sary for the manufacture of these prod- 
ucts were justified by the increase in 
market value. This was the start of the 
general trend of cycling plants to pro- 
duce finished products. Because of the 
war almost all cycling plants have been 
revamped to permit the manufacture of 
a variety of products. 


Normal Advantages 


In producing finished products, a 
cycling plant has several advantages 
over a refinery. A complete operation 
from raw material to finished product 
exists at one place without the necessity 
of transportation of the raw product. 
It takes considerably less manpower to 
operate a gas-condensate field than it 
does an oil field, and for this reason 
among others, the operating expense is 
considerably less. Less personnel is re- 
quired per barrel of capacity in a cycling 
plant than in a refinery, hence, operating 
expenses are less for the cycling plant. 
The quantity of steel used in gas- 
condensate fields, oil fields, cycling 
plant and refineries is a direct measure 
of the investment. Recent studies indi- 
cate that only 28 percent as much steel 
is required in the average gas-conden- 
sate field as is required in the average 
good oil field. Less steel is also required 
per unit of production in a cycling plant 
than in a refinery. Therefore, the invest- 
ment and operating expenses per unit 
of production favor cycling operations 
as compared with oil production and 
subsequent refining. 

Cycling plants are also in a better 
position to cut back on production in 
times of adverse market conditions than 
are refineries. Cycling plants should, 
therefore, be able to compete with re- 
fineries in marketing finished products 
and it seems that cycling plants will be 
permanently in the business of produc- 
ing and marketing these products At 
the present time a cycling plant operator 
will receive from 40 to 60 percent more 
revenue from finished products than 
from raw products. From the standpoint 
of basic economics the refinery can not 


pay a price for raw materials produced - 


in a gas-condensate field that will pre- 
clude the manufacture of finished prod- 
ucts in a modern cycling plant. 
Marketing presents the major diffi- 
culty of cycling plants in producing 
finished products, The natural character- 
istics of the material handled by a 
cycling plant results in a large produc- 
tion of some grade of gasoline and the 
local gasolitie market is rarely able to 


_ absorb the production. Since the volume 


produced seldom will justify pipe lines 
and water transportation is not often 
available, the .cycling-plant operator is 


dependent upon tank-car and tank-truck. 


transportation, In transportation, the re- 
finer generally has an advantage, but the 


basic economic factors indicate that 
cycling plant operators will continue to 
produce finished products and will find 
means of competing or cooperating with 
refiners. 

Aviation Gasoline Source 


There are many interesting new de- 
velopments which can materially affect 
the future economics of cycling opera- 
tion. For example, the raw material 
needed for the production of the new 
super-fuel 2,3-dimethylbutane are natu- 
rally available in cycling plants. An 
ethane-propane mixture can be cracked 
to ethyline, alkylated with natural iso- 
butane to produce 2,3-dimethylbutane. 
The resulting production of 2,3-dim- 
ethylbutane can be combined with the 
gasoline fraction to produce 100-octane 
gasoline with the result that substan- 
tially all of the production from the 
cycling operations would end in one 
finished product — 100-octane gasoline. 
For such an operation, either large fields 
having large plants or a combination of 
fields and plants in one area is required. 
The investment is high, being of the 
order of $1400 per daily barrel of 2,3- 
dimethylbutane. But present prices 
and economics are sound and such 
plants have been advocated and one 
may soon be built. 

Postwar prospects and planning are 
currently the subject of thorough dis- 
cussion, so let us briefly visualize post- 
war prospects for cycling plants. It has 
been shown that cycling plants will con- 
tinue to be built with further discovery 
of suitable reserves and that such plants 
will, for natural economic reasons, make 
finished .products of which gasoline is 
by far the most important. Therefore, 
the postwar prospects of cycling plants 
are directly related to such prospects for 
gasoline. Probably there will be a tem- 
porary lull in gasoline consumption im- 
mediately following the war but auto- 
mobile manufacturers are planning and 
predicting the greatest automobile pro- 
duction in history. Huge estimates have 
been stated as to the number and use of 
domestic airplanes which may result 
from the training of thonsands of expert 
pilots who may be supplied with air- 
planes of reasonable cost from the over- 
expanded manufacturing facilities. The 
tendency toward higher compression 
ratios requiring higher-octane gasoline 
will substantially be increased by the 
demand for better performance. The in- 
creased performance of 100-octane gaso- 
line over 80-octane normally used in 2 
Douglas twin-engine transport is illus- 
trative. Its take-off run with 100-octane 
gasoline is reduced by 16 percent; its 
cruising speed increased 8 percent; its 
ceiling raised 27 percent. Since cycling 
plants can readily produce high-octane 
gasoline, there are bright future pros- 
pects for this market. 


East Texas Gasoline 
Plant Starts Operating 


The new Hawkins, Texas, natural 
gasoline plant is being put into opera- 
tion, according to announcement made 
by Warren Petroleum Corporation. 
Owned jointly by Natural Gasoline Cor- 
poration, a Warren subsidiary, and 
Humble Oil & Refining Company, this 
plant will manufacture various grades 
of natural gasoline, iso-pentane, iso-bu- 
tane, normal butane and propane. The 
plant will be operated by Natural Gaso- 
line Corporation and the output mar- 
keted by Warren Petroleum Corporation. 
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essed by incorporation of a moderate amount of 
corrosion-resistant materials in the reactor. 7Jo- 


: 4. The flow principle of the 
catalyst system requires no moving mechanical 
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tatus of the Natural Gasoline 


Endustry* 


JAMES E. PEW 


Director, Natural Gas-Natural Gasoline Division, 


I BELIEVE it is entirely appropriate 
at this time to take a look at the mag- 
nificent response of the natural-gasoline 
industry to the demand for light hydro- 
carbon products for this war. Looking 
back into the not too distant past, the 
period from 1937 to 1940, I see stock 
tanks gradually becoming full; not only 
in natural gasoline and cycling plants 
but at terminals and refineries—thou- 
sands of barrels of products seeking a 
market. I also see low prices—in fact 
the lowest in the history of the industry. 
I doubt that any of’us, will soon forget 
that 1%4-cent gasoline of early 1940, as 
much as we might like to. I can still 
hear rumblings from Texas and the talk 
of prorating production from cycling 
plants, and even talk of shutting some 
of them down. I see most of the natural 
asoline marketed being used for motor 
fuel blending in refineries. This was the 
situation in early 1940 when the de- 
mands for the war first became ap- 
parent. 

During this prewar period the average 
daily production of natural gasoline and 
allied hydrocarbons was about 140,000 
barrels daily. During 1940, the produc- 
tion increased so that the average for 
the year was 153,000 barrels daily and 
stocks continued to decline. In 1942 
plants produced 229,000 barrels daily 
and in 1943, 242,000 barrels daily. In 
February of 1944 the production reached 
an all-time high of slightly over 259,000 
barrels daily, an increase of 85 percent 
over the prewar level. By the end of 
1944, it is estimated that the plants now 
under construction and those already 
authorized, will come on stream and 
raise the production to 320,000 barrels 
daily or 229 percent of the prewar level. 
This alone is an outstanding achieve- 
ment. 

But in doing this, the industry has 
already spent approximately $65,000,000 
just for plants, every single dollar of 


which. it furnished. Not. ane penny, of. 


Jesse Jones’ defense plant money was 
used or even asked for in this expan- 
sion. I know of no other industry which 
can make such a boast—129 percent in- 
crease with no financial aid by gov- 
ernment. 

Where are these products going? I 
am sure that the liquefied-petroleum gas 
men think that they are all going into 
aviation or motor gasoline—and I am 
sure that the aviation gasoline men 
think that they are all going into lique- 
fied-petroleum gas. Today better than 
15,000 barrels of commercially pure iso- 
butane are being separated in natural- 
gasoline and cycling plants and being 
utilized in aviation alkylate, in addition 

* Before thé annual’ meeting of the Natural 
—— Assocation of America, Dallas, April 
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to thousands of barrels being produced 
as mixtures with normal butane and in 
natural gasoline which is being sepa- 
rated at refineries and used in aviation 
alkylate. During the past winter about 
57,000 barrels daily of butanes and pro- 
pane were marketed as liquefied-petro- 
leum gas for fuel: The remainder of 
these products are being used for avia- 
tion base stock, isopentane in 100-octane 
gasoline, blending in motor gasoline, 
butadiene for synthetic rubber, styrene, 
explosives and other essential chemicals. 
The refiner has found many new uses 
for light hydrocarbons in meeting the 
demands for war products. 

But do not think for a moment that 
the refiner has not also increased his 
productive capacity of these same light 
liquid hydrocarbons, Catalytic cracking 
and other processes yield these valuable 
products in large quantities and some 
of the refineries not now involved in 
catalytic cracking will probably install 
comparable facilities when the war. is 
over. I do not doubt that the postwar 
refiner will obtain a far greater percent- 
age yield of the light fractions from a 
barrel of crude oil than he did prior to 
the war. This can only mean additional 
competition with the natural-gasoline 
manufacturer, especially if the supplies 
of crude oil are ample. 


After the War 


Some of you, may have read one or 
more of the articles appearing recently 
as to the postwar demand for petro- 
leum. I believe I have read three of 
them and none of them agree except 
that at the end of the war the demand 
for petroleum products is going to drop. 
They all disagree as to the length of 
time it will remain down and also to the 
rate which it will again increase. This, 
of course, depends a lot on how far we 
have gone and how fast we can com- 
plete our conversion to peacetime indus- 
trial...economy... It 
stated that automobiles are landing in 
the junk pile at the rate of 5000 per day. 
We have approximately 20 million left 
as compared to 28 million at the begin- 


hing of the war. How many are left. 


when this thing is over, my crystal ball 
will not tell me. I do see, however, in 
the not too distant future after the war 
lighter automobiles with higher com- 
pression engines than we had prior to 
the war, which means more miles per 
gallon of gasoline. The postwar opera- 
tion of isomerization and alkylation 
plants will probably be less than pres- 
ent operations—even with advanced 
techniques and improvements, although 
this will depend to a great extent on 


_the.size of our .air force and the quality. . 


of fuel demanded. The petroleum indus- 
try has developed some _ exceptional 






is, .authoritatively . 


processes for producing gasoline of ex- 
tremely high quality but these processes 
are costly and I cannot conceive of 
their early use as they now exist for 
producing motor gasoline. As a result 
of all this I foresee large ‘volumes of 
light hydrocarbons,’ especially butanes 
and propane, which do not fit into the 
postwar picture as it appears today. 
There will unquestionably be sufficient 
material for a large increase in the lique- 
fied-petroleum-gas industry but only 
those sources most advantageous to 
transportation and to markets will be 
used. The synthetic-rubber program can- 
not be counted upon to materially aid 
in the utilization of these products due 
to. the fact that the refinery output of 
butylenes can more than supply the re- 
quirements. As of necessity the syn- 
thetic-rubber plants had to be installed 
for the most part near refineries. We all 
know that the chemical industry has its 
eye on these products but development 
in the chemical industry requires years 
of experimental work and _ pilot-plant 
operation. I can therefore hold no im- 
mediate hope for the chemical industry’s 
need for any substantial quantity of 
these products although I feel that 
eventually they will find their way into 
chemicals. 
Cycling Plants Expanding 

The gas-cycling phase of the industry 
has expanded proportionately far greater 
than the natural-gasoline phase. There 
are either under construction or in 
actual operation 39 gas cycling plants 
at the present time. These plants are 
currently producing about 70,000 barrels 
daily of liquid products and will in- 
crease their production by late summer 
to about 116,000 barrels daily. Several 
more plants will be constructed before 
the war is over. We know of three or 
four being planned at the present time. 
The operation of these cycling plants, 
however, presents no particular postwar 


problem in my opinion. Most of them : 


now have, or will have, leading plants. 
For the most part they produce con- 
sidetably larger quantities of products 
than do natural-gasoline plants and with 
certain minor changes can readily pro- 
duce a good grade of motor gasoline 
cheaper than can be produced in a re- 
finery. Some of these plants were doing 
this prior to the war. I also believe that 
the disposal of the butanes and the pro- 
pane at cycling plants will be easier than 
in many of the small natural-gasoline 
plants. The chemical industry will 
naturally seek out the larger centered 
sources of supply. And here the natural- 
gasoline manufacturer will stand with 
approximately twice the prewar pro- 
duction, There is but one approach to a 
solution to this problem—development 
of processes for the conversion of the 
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| ETERNAL VIGILANCE 


is the PRICE OF PROTECTION 
from OIL FIRES 








WHEREVER AN “AUTOMATIC” FIRE-FOG INSTALLATION 
HAS BEEN MADE, THIS IS WHAT IT DOES: 
@STANDS GUARD DUTY AT THOSE PLACES 


WHERE FIRE HAZARDS EXIST DUE TO OIL OR OTHER 





FLAMMABLE LIQUIDS; @sOUNDS 


THE ALARM WHEN FIRE BREAKS OUT; 







i 
OGOES INTO ACTION IMMEDIATELY AND AUTO- 


MATICALLY, QUENCHING 4 THE FIRE QUICKLY 


AND COMPLETELY 





There is no mystery about an “Automatic” FIRE-FOG 
System and the effective manner in which it quenches- 
fires. FIRE-FOG’s nozzle structure reduces water to a 
mist-like spray. This cloaks the flames, cools and chokes 
the fire, extinguishes the blaze . . . just the protection 
needed for oil quenching tanks, electric transformers, 
enamel dip tanks, open tanks of flammable liquids, etc. 


AND NOTE THIS: At “Automatic’s” Proving Ground 
we reproduce the fire hazard you face, then proceed to 
demonstrate the “Automatic” System that provides 
exactly the protection needed. An“ Automatic” Engineer 
will be glad to give you the details. 
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“AUTOMATIC: SPRINKLER CORPORATION 
OF AMERICA » YOUNGSTOWN, OHIO 













_ find the answer. 


excess products into usable products 
for which there is a profitable market; 
processes cheap to install and in small 


units, which can convert light hydro- 


carbons into a material suitable for 
motor gasoline of 85- to 90-octane 
rating, or other finished markctable 


products. 


“Super Fuel” Demand 


Up to now most of the development 
work has been directed toward “super 
fuels” but you cannot depend on “super 
fuels” to utilize the expanded produc- 
tion of natural gasoline. The postwar 
gasoline demand, at least for the first 
few years, is estimated by experts to be 
as follows: 


Aviston... ice 10 percent 
Premio 20 percent 
Regular: 54. 6csoes 60 percent 
Third grade ........ 10 percent 


The octane numbers will gradually 
increasefas engine development pro- 
gresses. “The trend toward lighter gaso- 
lines, as octane ratings improve, will 
result in lower end points and less de- 
mand for the volatility coming from 
natural gasoline. This factor again indi- 
cates a rather gloomy future for the 
straight natural-gasoline-plant operators 
unless steps are taken to offset it. 

If we sit quietly back and do nothing 
about these problems, the production 
of butanes, propane and natural gaso- 
line will ‘greatly exceed the refinery de- 
mand and prices will again drop as each 
operator cuts his price in an effort to 
dispose of his product. Ever since the 
inception of the industry, both the de- 
mand and the price of natural gasoline 
have been more or less dictated by re- 
finery operations and such a situation 
will continue after the war unless some- 
thing is done to remedy it. 

Certainly this is a problem which we 
must combat. I cannot say that I, my- 
self, or anyone with whom I have talked 
recently, has a solution to this problem. 
A procedure, however, which may have 
some merit is a cooperative arrangement 
between plants whereby production is 
pooled and converted to a useable prod- 
uct at some centralized point. There are 
many of you who cannot economically 
convert your product in _ individual 
plants into motor gasoline or some other 
useful product but if your products were 
pooled and centralized with others, 
facilities might be installed from exist- 
ing equipment which could turn out a 
good motor gasoline or other useful 
products and yield prices in excess of 
the prewar price of natural gasoline. It 
would seem to me that the natural- 
gasoline industry should look at its 
“hole card” if it plans to stay in the 
game. I am not ordinarily pessimistic, 
but at the moment hesitate to look be- 
cause it may very well be the deuce 0 
clubs. In any case, it is absolutely 
essential that some development pro- 
gram be worked out or you will be right 
back in the same, or a worse, position 
than you were prior to the war. An i0- 
dustry which can more than double its 
productive capacity in so short a time 
and spend over $65,000,000 of its own 
money should not have to depend on 
another industry for the quality an 
price of its product and should cef- 
tainly be able to finance research ™ 
insuring itself against a recurrence of 4 
situation which unquestionably would 
be unteriable. This industry has a well 
organized association and also a very 
able technical committee, which if proP- 
erly backed by you, should be able to 
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ae of the end of military 
requirements on the natural-gasoline in- 
dustry had a top-ranking place in the 
program of the twenty-third annual 
meeting of the Natural Gasoline Asso- 
ciation of America in Dallas, April 12, 
13 and 14, The prospect of substantial 
decrease in the need for lighter prod- 
ucts, especially butanes, was accepted 
with indications that there will be a 
steady pickup in consumption following 
the reduction that the end of the war 
will bring. 

Abrupt drop in aviation-motor-fuel re- 
quirements was accepted as the first 
reason for the lower requirements of 
lighter hydrocarbons. James E. Pew, ‘di- 
rector of the natural-gas-gasoline divi- 
sion of the Petroleum Administration for 
War, pointed out that the need for feed 
for alkylation and isomerization plants 
would have immediate effect on. the 
need for butanes. 

The prospect on liquefied petroleum 
gas is that no additional supplies’ will 


Military and Postwar Problems 
Dominate Natural Gasoline 





Conference 


be available for fuel purposes during 
the war. This was the concensus of a 
survey from executives of five leading 
manufacturers, whose reports were com- 
piled by G. L. Brennan, Warren Petro- 
leum 
summary under the title, “The Future 
of the Liquefied Petroleum Gas Indus- 
try.” 

These opinions were that the end of 
the war will bring a drop in demand 
with indications that a steady increase 
will follow thereafter. 

The following summary of the paper 
“How Will New Refining Processes 
Affect the Postwar Light-End Situa- 
tion,” was prepared by D. P. Barnard, 
who with J. H. Forrester, both with 
Standard Oil Company (Indiana) pre- 
pared the paper: 

“The national butane balance will not 
be greatly changed by the introduction 
of the new processes constructed during 
the war. It is true that the extensive 
catalytic-cracking operations will pro- 


orporation, who presented the - 





duce greater amounts of butane than 
heretofore, but it is also true that there 
will be increased uses for such butanes; 
the indicated net result is that the new 
consumption will exceed the new pro- 
duction but not by an amount sufficient 
to make possible utilizing all recover- 
able butanes for purposes other than 
fuel. No great change in average front- 
end motor-gasoline volatility is to be 
anticipated from the various combined 
factors, although local instances of large 
front-end volatility increase may de- 
velop. It is emphasized that front-end 
volatility must be kept within reason- 
able limits if best results are to be ob- 
tained by the user of the gasoline. 
Butanes from natural gasoline will ap- 
parently have at least as large a field 
of use as before the war, but there will 
still be substantial amounts that can find 
no use other than as refinery fuel. 

“To the extent that larger amounts of 
C, fractions can be incorporated in mo- 
tor gasolines, they should be used in 





_ M. H. Kotzebue Given Hanlon Natural Gasoline Award 








The eighth presentation of the Hanlon 
Award was to M. H. Kotzebue, presi- 
dent of Gasoline Plant Construction 
Corporation, Houston, as part of the 
proceedings of the twenty-third annual 
meeting of the Natural Gasoline. Asso- 
ciation of America in Dallas, April. 13. 
In making the presentation James W. 
Vaiden, association president, said: 


“There is little question within the 
industry but that this man was primarily 
responsible for the introduction and de- 
velopment of high-pressure absorption 
at natural-gasoline and cycling plants. 
His foresight and practical engineering 
judgment in the design and construction 
of such plants has made possible savings 
in production costs and the conservation 
of natural resources on a scale hitherto 
impossible by other means.” 


The honor went to a man who has 
spent more than 20 years in the design 
and construction of equipment for re- 
covering liquids from casinghead gas 
and condensate. 


Kotzebue is a native of Texas and a 
Staduate of Texas A. & M. College in 
mechanical engineering. Following serv- 
té as an aviator in World War I, he 
went to Oklahoma and in 1920 became 
eneral manager and chief engineer for 
ulsa Boiler & Machine Company. 
These duties kept him in close touch 
with natural-gasoline-plant construction 
for 16 years. In 1936 he went with 
Worthington Pump & Machinery Cor- 
ration of Oklahoma as a designing 
engineer. One year later he organized 
asoline Plant COnstrdetion Corporation 
With headquarters at Houston. His 





knowledge of high-pressure absorption 
became a factor in plant design for 
liquid recovery from © distillate-type 
fields. 

The Hanlon Award is the outstanding 
honor of the natural-gasoline industry. 
Its donor is E. I. Hanlon, chairman of 


G M. H.. KOTZEBUE 
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the board of the Hanlon Companies, 
Tulsa. Hanlon is one of the pioneers of 
the industry, having had an interest in 
one of the first plants built in West 
Virginia in 1908. He set up the award 
as a means of paying tribute to the men 
who made signal contributions to the 
economic and technical developments of 
the industry. 

The award is sponsored by the Natu- 
ral Gasoline Association of America 
and the presentation is a part of its 
annual program. In addition to the pub- 
lic acknowledgment, it takes tangible 
form in an engraved watch and emblem 
chain. In addition. the name of each 
recipient is added to a bronze plaque. 
Selection of each recipient is by an 
award committee, which makes its se- 
lection from nominations submitted by 
interested oil companies, natural gaso- 
line companies, institutions and _ or- 
ganizations, 


The first presentation was made in 
1937 to R. C, Alden, director of research 
for Phillips Petroleum Company. Other 
recipients are: James W. Cowles, Shell 
Oil Company; G. G. Oberfell, vice presi- 
dent of Phillips Petroleum Company; 
Dr. George Granger Brown, University 
of Michigan; Alois Kremser, assistant 
manager of research and development 
for Standard Oil Company of Califor- 
nia; E. O. Bennett, then chief petroleum 
engineer of Continental Oil Compan 
and now a consulting engineer wit 
headquarters in Houston; Franklin P. 
Peterson, who retired in 1942 as produc- 
tion engineer for Mid-Continent Petro- 
leum Corporation, Tulsa, 
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Officials of the Natural Gasoline Supply Men’s Association, elected at the annual meeting in 

Dallas April 13 are, seated, left to right: John Heinzerling, Vinson Supply Company, treasurer; 

A. M, Buxton, The Cooper-Bessemer Corporation, president; standing, William F, Lowe, secretary; 

Fred J, Wetzel, Ingersoll-Rand Company and R. E. Walker, American Rolling Mill Company, vice 

presidents. Directors elected for two year terms are: L. S. Allen, National Tank Company; Roy 

Bush, Merco Nordstrom Valve Company, L. D. McKay, Union Steam Pump Company; John 
Heinzerling; and H. M. Rosevar, Wyatt Metal and Boiler Works. 


the interest of oil conservation, but they 
must be used judiciously. However, it 
must be remembered that a reasonable 
degree of uniformity, particularly in 
volatility characteristics, is essential if 
the automobile industry is to produce 
vehicles which will utilize gasolines most 
efficiently and with freedom from those 
difficulties associated with fuel proper- 
ties. If it appears that relaxing of pres- 
ent vapor pressure limits of motor gaso- 
line to make possible utilization of sur- 
plus butanes is of sufficient advantage, 
the question should be considered thor- 
oughly by both the petroleum and auto- 
motive industries, possibly through the 
Coordinating Research Council.” 


Simplifying Methods 


The technical committee is working 
specially on a fractional distillation pro- 
cedure to standardize reproductibility of 
results and on a method of simplifying 
routine plant test methods according to 
the report of its chairman, M. R. Church. 
He pointed out that manpower shortage 
has had its influence on accomplishments 
of the committee. 


The program of the afternoon of the 
first day consisted of a paper by W. F 
Matheny, Phillips Petroleum Company, 
“Management Considerations for Gaso- 
line Plant Design”; a discussion, “Hy- 
drocarbon Analysis with the Infra-Red 
Spectrophotometer,” O. Beckman, 
National Technical Laboratories; “Cen- 
trifugal Compressors and Their Appli- 
cation to Natural Gas and Natural Gaso- 
line Operations,” E. O. Bennett, petro- 
leum consultant. 
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The afternoon of the second day was 
given over to a session on condensate 
and its recovery with the following pa- 
pers: “Utilization of Condensate Pools,” 
Roy L. Benoit, Ohio Oil Company; “In- 
formal Review of Development and 
Economics of Natural Gas Cycling Op- 
erations,” John M. Flaitz, Distillate Pro- 
duction Corporation; “Condensate Gas 
Sampling,” Dr. G. G. Brown and Dr. 
D. L. Katz, University of Michigan, 
and a discussion by Kenneth Eilerts, 
United States Bureau of Mines. 

The innovation of a panel of experts 
for answering questions from an open 
meeting was the program of the final 
day of the meeting. With D. E. Bu- 
chanan, Hanlon-Buchanan, Inc., as an 
“interlocutor” the following men an- 
swered questions: Floyd McGown, War 
Labor Board; Paul M. Raigorodsky, 
Petroleum Engineering, Inc.; Dr. G. G. 
Brown, University of Michigan; John 
Ford, The M. W. Kellogg Company; 
P. S. Magruder, General Petroleum Cor- 
poration; Henry Wade, Parkhill-Wade; 
E. O. Bennett; R. B. Creagin, PAW; 
A. J. L. Hutchinson, The Fluor Cor- 
poration; M. H. Kotzebue, Gasoline 
Plant Construction Corporation; James 
E. Pew and Frank H. Dotterweich, 
PAW. 

All officials “were re-elected: James 
W. Vaiden, Skelly Oil Company, presi- 
dent; H. H. Beeson, Sabine Valley Gaso- 
line Company; R. A. Carter, Continen- 
tal Oil Company; H. A. Ells, Cities 
Service Oil Company, and C. R. Wil- 
liams, Chicago Corporation, vice presi- 
dents; William F. Lowe, secretary- 
treasurer. : 


Diesel Fuel and Lubricant 
Part of SAE May Meeting 


One day of the diesel-engine meeting 
of the Society of Automobile Engineers 
in Chicago May 17 and 18 will be de. 
voted to fuels and lubricants and tech- 
nologists of the refining industry will 
have a part of this program. Sessions 
will be in the Knickbocker Hotel, the 
preliminary program of May 18 follows: 

The chairman will be W. H. Oldacre, 
D. A. Stuart Oil Company. 

“Engine Performance with Low Ce- 
tane Number Fuels,” R. C. Williams, 
Caterpillar Tractor Company, and L. W. 
Griffith, Shell Oil Company. 

Prepared discussions by R. W. Good- 
ale, Standard Oil Company of Cali- 
fornia; C. C. Moore, Union Oil Com- 
pany of California; and H. F. Bryan, 
International Harvester Company. 

“Outlook for Postwar Diesel Fuels,” 

L. Foster, Petroleum Publishing 
Company. 

Prepared discussions by A. B. Cil- 
bertson, Petroleum Administration for 
War, and G. H. Cloud, Standard Oj] 
Development Company. : 

“Some Problems Connected with 
Diesel Engine Supercharging,” E. W. 
Wasielewski, McCulloch Engineering 
Corporation. 

_ Prepared discussions by Walter Par- 
rish, Superior Engine Divison, The 
National Supply Company, and H. L. 
Knudsen, Cummins Engine Company. 

“Diesel Engine Operating Experience 
on the Alcan Highway,” Lt. Col. E. F. 
Norelius, Office of Chief of Ordnance, 
and Capt. J. L. Cassell, Equipment 
Development Branch, Office, Chief of 
Engineers, Washington. 

Prepared discussions by W. F. Aug, 
Mack Manufacturing Corporation, and 
George M. Lange, Timken Roller Bear- 
ing Company. 


Dow Receives Medal of 


Institute of Chemists 


The Gold Medal Award of the Ameri- 
can Institute of Chemists for 1944 was 
presented to Dr. Willard Henry Dow, 
president of The Dow Chemical Com- 
pany, at the annual meeting in New 





Dr. W. H. Dow 
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DOWTHERM PRESSURE IS 88 POUNDS 


@ When the desired temperature in a processing 
operation soars to 700°F., selection of the correct 
heating method is a point of prime importance. 
Steam—ordinarily used very satisfactorily at 
lower temperatures—presents difficulties because 
of the high pressures involved. Here—in the 400° 
to 725°F. range—Dowtherm enters the picture. 
This method of heat transfer offers all the ad- 
vantages of steam without its limitations. 


For example, at a temperature of 700°F., satu- 
rated Dowtherm vapor produces a pressure of only 


88 Ibs. At this same temperature steam pressure 


rises to 3100 lbs. Dowtherm eliminates the 
necessity for expensive and heavy gauge equip- 
ment. In addition, it makes possible precision 
control—maintaining the exact temperature 


Dowtherm 


‘ * 
The high temperature, low pressure, heat transfer medium 


May, 1944—A Gulf Publishing Company Publication 




















STEAM PRESSURE IS 3100 POUNDS 


desired without overheating at any point in the 
treatment. 


Both Dowtherm vapor and Dowtherm liquid 
systems have been widely adopted by industry. 
Many systems have been developed to meet 
various processing requirements—and it is’ often 
possible to improve a product by attaining a 
desired high temperature that was not feasible 
by other methods. Complete Dowtherm informa- 
tion is available on request. 


THE DOW CHEMICAL COMPANY 


MIDLAND, MICHIGAN 
Boston « Washington + Philadelphia + Cleveland + Detroit 
St. Lovis * Houston + San Francisco + Los Angeles + Seattle 


New York - 
Chicago + 








Dow es the opening of a Detroit office to serve 
this important industrial area 














CHEMICALS: INDISPENSABLE 
TO INDUSTRY AND VICTORY 
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It says i 


“STOP” to Solids 
“GO” to Fluids 





A BETTER Strainer to “police your pipelines” 
¢ FIRST— The Screen, a high-grade woven Monel 
wire basket that catches solids—lets conden- 
sate, oil or other fluids flow freely. 

¢ SECOND— Finish. Cadmium plated inside and 
out for protection against corrosion. 

e THIRD — Easily Cleaned. Blow-off bushing 
made for easy removal. Bushing and Screen 
come out together. Screen automatically aligns 
on reassembly. 

e THOUSANDS IN SERVICE—Sold by over 100 
Mill Supply Houses. 

6 sizes from 14" to 2” for pressures up to 600 
Ib. Reasonably priced. See your supply house 
or write for Bulletin S-200. 


YARNALL-WARING COMPANY 
128 Mermaid Ave. PHILADELPHIA 18, PA. 














York, May 13. Among other recipients 
of this medal were Andrew W. Mellon, 
former secretary of the treasury; James 
Bryant Conant, president of Harvard 
University; Marston Taylor Bogert, pro- 
fessor of chemistry at Columbia Uni- 
versity; Frederick G, Cottrell, inventor, 

Among the recent accomplishments 
of The Dow Chemical Company are 
production of magnesium from ocean 
water and production of styrene from a 
petroleum base. 

Dr. Dow is a son of the founder of the 
company. He was born at the scene of 
his present labors, Midland, Michigan, 
January 4, 1897. His entire training was 
calculated to fit him for his present 
position. He was graduated from the 


University of Michigan in 1919 as a 
. bachelor of science in chemical engineer- 


ing. and went. to work for The Dow 
Chemical Company upon leaving school. 
In 1922 he became a director and gen- 
eral manager. Following ‘the death of 
his father in 1930 he became presidert 
and general manager. 

He is a member of the advisory board 
of the Chicago procurement district, 
Chemical Warfare Service; a director of 
the American Chemical Society and a 
member of the American Institute of 
Chemical Engineers. 


Egloff Sums Up Superiority 
Of 100-Octane Gasoline 


By giving comparative performance 
accomplishments Gustav Egloff,. Direc- 
tor of Research, Universal Oil Products 
Company, revealed the superiority of 
100-octane and higher gasoline over the 
9l-octane product which the German 
airplane must use. His remarks were a 
part of his speech at the dedication of 
new equipment of Frontier Refining 
Company, Cheyenne, Wyoming, April 
15. This company has completed its ex- 
pansion program. 

His remarks included: 

“Because of secrecy orders, not much 
can be told about the super aviation 
gasoline turned out by this amazing re- 
finery, which we are dedicating today. 
However, our aviators know about its 
tremendous power and are grateful for 
it. Our enemies know about it, to their 
sorrow, because it is bringing swift de- 
struction to their planes, their ships, 
their armies and their war plants. : 

“Our newer bombers, powered by this 
gasoline, and loaded with blockbusters, 
could take off from the Cheyenne air- 
port, drop their deadly cargo on Berlin, 
and return without a stop. 

“Perhaps you are thinking it is a poor 
rule that cannot work both ways. How 
does it happen that we can stand here 
today, under this Wyoming sky, with- 
out fear that enemy flyers will swoop 
overhead, blast us all to bits and leave 
this plant a mass of scrap iron and 
shattered concrete? 

“The answer is simple. The enemy has 
no gasoline in volume to match that 
produced in this refinery. Their bomb- 
ers cannot reach us because their best 
gasoline has only 91l-octane rating. The 
Axis powers attempted to compensate 
for their lack of high-octane fuel by 
improving the design and construction 
of their airplanes. Their attempt was un- 
successful because our fuel is far su- 
perior and our airplanes are even better 
than theirs. The Axis powers failed to 
recognize the inventive genius of ouf 
scientists, technologists, and industrial- 
ists. They did not anticipate the speed 
and facility with which new miracles 
such as the processes used in this re 
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No Stalling on This Job & 


Pure, Cool Air from a Coppus Blower or 
Heat-Killer Prevents Costly Slumps in 
Worker Efficiency 




















In heat, in noxious fumes, production is bound to 
slow down— unless a Coppus Heat-Killer gives it 
a ‘lift’? with healthy, stimulating air. 


You can prevent suffocation-fatigue in tanks and 
underground manholes, in all confined spaces. . . 
beat-fag near furnaces, around hot processes . . . 
by installing Coppus “Blue Ribbon” Heat-Killers, 
Blowers and Exhausters for a steady current of 
cool, fresh air. 

’ Your needs are different? Coppus Blowers and 
Exhausters are easily adaptable. Do you move from 
place to place? They are lightweight, portable. 

And each one bears the Coppus “Blue Ribbon” 
mark of precision, strength and good workmanship. 





rvs piesow BEERINS a 


CABLE MANHOLE AND TANK VENTILATORS — BOILER MANHOLE BLOWERS AND EXHAUSTERS — HEAT KILLERS — 
SHIPHOLD VENTILATORS ... DESIGNED FOR YOUR INDUSTRY — ENGINEERED FOR YOU a 


MAIL THIS COUPON To Coppus Engineering Corp., 615 Park Avenue, Worcester, Mass. Sales offices in 
THOMAS’ REGISTER. Other “‘Bive Ribbon’”’ Products in REFINERY CATALOG 
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PLEASE SEND ME INFORMATION ON SUPPLYING 
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in aeroplane fusilages, 
wings, etc. 


(1) wires and sheets. 
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(Write here any special ventilat- 
ing problem you may have.) 
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before and 


The unit shown above was 
designed by Associated engi- 
neers to automatically and ac- 
curately record and control 
temperatures in pre-heating, 
stress-relieving operations for 
high-temperature, high-pres- 
sure fabrications. Piping so 
conditioned before and after 
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f 
welding is greatly protected 
from possible structural in- 
jury often due to improper 
heat application. .. . Skill, 
knowledge, equipment and 
accomplishments distinguish 


Associated in the field of in- 
dustrial piping. 


'¢ 


ASSOCIATED PIPING & ENGINEERING CO., Inc. 
2332 East 38th Street « Los Angeles 11, California 
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finery could be developed under our 
American patent system. 
“A few striking comparisons will 
show how 100-plus-octane fuel gives our 
lanes the edge over those of the Axis. 

he pay load of our flying fortresses is 
more than doubled by use of this fuel. 
One thousand bombers on a 1000-mile 
mission can carry 5 million more pounds 
of high explosives when powered by 
100-plus-octane gasoline than when 
using the best German fuel of 91-octane, 
Planes can take off from a runway 600 
feet shorter, and in 12 minutes reach an 
altitude of 30,000 feet, while 19 minutes 
are necessary with lower octane gaso- 
line. Their ceiling is in the stratosphere 
at elevations of over 7 miles, consider- 
ably above enemy planes. With 100- 
plus-octane fuel our fighter planes can 
fly at 500 miles an hour. The pilots can 
maneuver these planes so rapidly that 
they have the choice of fighting posi- 
tions over their enemy. Hundred-plus- 
octane gasoline is playing a’ major part 
in winning the war for the United 
Nations. What will it mean in the post- 
war period? 

“First of all, abundant supplies of 
over 100-octane gasoline will result in 
more economical operation of commer- 
cial air lines. This fuel will increase the 
number of passengers and the weight of 
cargo that can be carried. Mammoth air- 
ships are in the making, which will 
carry over 250 passengers to any part 
of the world at less than half of pre- 
war costs. 

“Plenfiful supplies of low-cost high- 
octane gasoline will encourage private 
civilian flying. Increased production of 
aviation gasoline will undoubtedly per- 
mit the use of higher-octane gasoline in 
automobiles as engine design is im- 
proved to utilize it. Transport and 
civilian planes will become highly com- 
petitive with trains, ships and passenger 
cars, deluxe as they may be, for there is 
a cleanliness and speed in air travel not 
residing in any other type of trans- 
portation. 

“And American people never go back- 
ward, The war has not stopped our 
progress; on the contrary, it has accel- 
erated our scientific, technological and 
industrial development. 

“Before we can realize the peacetime 
advantages of aviation fuel, we must fin- 
ish the grim job at hand. The gasoline 
from this great new plant is on its way 
to the very heart of Berlin and Tokyo. 
With its help our’ soldiers, sailors, and 
marines are bringing the war to the 
enemy on every fighting front. The 
headlines tell of their valor day after day. 

“Many of us envy them—many of us 
feel that we ought to be beside them, 
with weapons in our hands instead of 
the tools of industry. We forget that all 
their bravery would be of no avail with- 
out the products from the home front. 
Research men, engineers, construction 
men, managers, and especially the men 
and women whose skill and faithfulness 
keep this plant running are as necessary 
to the war effort as the members of the 
armed forces. 

“We salute the home front fighters, 
one and all. They are service men an 
women as truly as though they were 
flying planes, navigating ships, or han- 
dling machine guns. Your leaders here 
are officers as truly as the men in ufl- 
form who lead their troops in combat. 
Your president, Bud Robineau, whom 
everybody admires and respests, 1s 4S 
much a wartime general as though he 
commanded an army on some farf-0 
fighting front.” 
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Natural Gas Will Supplement: 





Dux to the critical shortage of gaso- 
line for civilian use, considerable inter- 
est is being manifested by the public in 


the development of synthetic fuels by: 


the employment of the Bergius and the 
Fischer-Tropsch processes. These proc- 
esses have been in use in England and 
Germany for a number of years, prin- 
cipally in developing liquid fuels from 
coal. According to Dr. H. H. Storch, 
principal physical chemist of the United 
State Bureau of Mines, Germany is 
producing approximately 31,000,000 bar- 
rels of synthetic gasoline annually. 
However, in this country nothing has 
been attempted with these synthetic 
processes on a commercial basis al- 
though of late considerable study is 
being given to this subject. One Fischer- 
Tropsch pilot or demonstration plant 
is now operating in this country and 
two more pilot plants are under con- 
struction, 


Briefly stated the Bergius process is 
a direct hydrogenation of coal. It makes 
use of high temperatures and high pres- 
sures applied to the finely powdered 
coal paste to which hydrogen and a 
catalyst have been added. The Fischer- 
Tropsch is an indirect process using low 
pressures to convert coal and other 
fuels into synthetic oils. The substance 
processed is converted into synthetic 
gas and the catalytic conversion of this 
gas into synthetic petroleum, and finally 
the conversion of the synthetic petro- 
leum into gasoline and other petroleum 
products. 

There are three major resources in 
the United States from which fuels may 
be derived, other than crude petroleum. 
The order of their importance measured 
in amount of reserves is as follows: 
(1) coal, (2) oil shales and (3) natural 
gas. To give one an idea of the enor- 
Mity of these reserves in this country, 
below is listed an excerpt of a table of 
Mineral fuel reserves as of January 1, 
1942, prepared by Dr. A. C. Fieldner, 
Chief of Fuels and Explosives Service, 
United States Bureau of Mines. These 
feserves are expressed in equivalent 
tons of bituminous coal of 13,000 Btus 
Per pound calorific value. 

3.2 billion tons of natural gas, 

4.3 billion tons of petroleum, 

21.0 billion tons of shale oil, 


SAMUEL F. PETERSON 


2559.0 billion tons of anthracite and bi- 
tuminous coal and lignite. 

Dr. Fieldner says that the above re- 
sources would have a life of several 
thousand years, based on the rate of 
consumption during 1941. 


Natural Gas Favored 


Natural gas is generally favored by 
the experts as the most desirable re- 
source to process by the Fischer- 
Tropsch method to obtain gasoline. 
This preference for natural gas is indi- 
cated for the following reasons: 

(1) Cheapest resource to process; 

(2) Less steel is required for plant 

installations; 

(3) Far less manpower needed; 

(4) Can be utilized more quickly, as 
no mining is necessary, as for 
other two resources. 

Some petroleum authorities believe 
that by using the Fischer-Tropsch proc- 
ess on a large scale for natural gas, 
that gasoline could be produced more 
cheaply than can be accomplished by 
present refining methods of crude oil. 

It should be emphasized for the bene- 
fit of the layman, that there are two 
main sources of natural gas from which 
gasoline can be obtained. One source is 
dry, methane gas from gas wells which 
are not necessarily associated with oil, 
such examples being the gas deposits in 
the Hugoton gas field in Southwestern 
Kansas and the gas deposits in the 
Texas Panhandle. The other source cf 
gas is casinghead or “wet” gas. This 
latter gas is in solution with the crude 
oil and is released when the oil wells 
are pumping or flowing. Gas from con- 
densate wells found principally in the 
Gulf Coast region of Texas and Lou- 
isiana, as well as Arkansas, come under 
this category. 

Let us first consider dry, methane gas. 
It has been variously estimated that we 
have a reserve of 85 to 125 trillion cubic 
feet of such gas in the United States. 
Petroleum authorities have testified that 
by means of the Fischer-Tropsch proc- 
ess, 5 gallons of gasoline can be recov- 
ered from each 1000 cubic feet of dry, 
methane gas. Processing 2 billion cubic 
feet of this gas daily therefor should 
obtain -10 million gallons of gasoline 
daily or approximately 180,000 barrels. 
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Crude Oil Reserves 


The residual gas would approximate 
half of the original volume processed 
and would contain approximately half 
of the original heat content. This resi- 
due gas could be mixed with unproc- 
essed natural gas and used as fuel. 

Nearly 8% billion cubic feet of wet 
gas was treated for gasoline daily dur- 
ing the year 1942. Most of this gas was 
run through natural-gasoline plants. An 
average of 11%4 gallons of gasoline per 
1000 cubic feet of gas was recovered, 
and approximately 20 percent of the gas 
processed was returned to the forma- 
tions to help maintain reservoir 
pressure, 

There are at least 10 billion cubic 
feet of wet gas available daily for proc- 
essing by the Fischer-Tropsch method, 
and the gathering lines are already laid 
from the oil wells to the new existent 
natural-gasoline plants Since approxi- 
mately 4,400,000 barrels of crude oil are 
being produced daily from over 400,000 
wells in the United States, probably 
considerably in excess of 10 billion cubic 
feet of casinghead gas are produced 
daily. A large amount of this gas is 
vented to the atmosphere, but it is 
looked upon by the industry and the 
conservation authorities as unavoidable 
waste. It is impractical to gather this 
gas from small, isolated oil pools and. 
of course, many oil wells do not pro- 
duce a sufficient amount of saturated 
gas to justify connecting to them. 


Much Gasoline Recoverable 


Nevertheless, if 10 billion cubic feet 
of wet gas could eventually be proc- 
essed by the Fischer-Tropsch method, 
and an additional 4 galions of gasoline 
could be recovered from each 1000 cubic 


' feet, a daily recovery of 40,000,000 gal- 


lons of gasoline or approximately- 
727,000 ‘barrels. would result. Since the 
average daily consumption of gasoline 
throughout the United States at the 
present time amounts to 53,000,000 gal- 
lons or about 960,000 barrels, an addi- 
tional supply of approximately 75 per- 
cent of daily consumption could be ob- 
tained from casinghead gas alone. 

The question naturally arises, “Why 
don’t the oil companies install this 
process without further delay?’ The 
answer is, that the installation is expen- 
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Stabilflo Valves are designed with 
characteristics exactly suited to those 
of Stabilog Controllers. 


A. actual census of the control equipment used by major 
process industries would reveal an outstanding prefer- 
ence for Foxboro. The reason is that Foxboro Control 
Engineering has maintained unmatched technical excel- 
lence in design throughout the past 35 years. 


THE FIRST ENGINEERED CONTROL VALVE 


Stabilflo Valves are designed on advanced engineer: 
ing principles originated by Foxboro and now universally 
followed by instrument-makers. For the first time, they 
made available consistently uniform characteristics with 
rangeability of 50 to 1. 

In the scientific application of these principles, Foxboro 
developed the first spring-loaded valve construction suit: 
able for uniform band proportioning control; the first 
V-port valves; and the first valve specifications based 
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on calculated flow requirements, rather thah line size. 


THE FIRST AUTOMATIC-RESET CONTROLLER 


Stabilog Controllers by Foxboro were the first success- 
ful pneumatic controllers ever developed with automatic 
reset. Over 10,000 installations in -13 years have estab- 
lished their reputation as the finest of their kind. 

Stabilog Controllers now are even further advanced 
by Foxboro’s development of the rate-sensitive function, 
HYPER-RESET. They combine the highest order of stabiliz- 
ing action with exceptional ease of adjustment. 


Today, HYPER-RESET Stabilog Controllers “teamed” 


with Stabilflo Valves are furnishing process stability 
hever even approached before! Write for detailed Bulle- 
tins A-330 and 789-1. The Foxboro Company, 74 Neponset 
Avenue, Foxboro, Massachusetts, U. S. A. 


HYPER-RESET Stabilog Controllers rep- 
resent the highest modern development 
of throttling control instruments. 











Made of 
LAMINATED PHENOLIC 
PLASTICS 


As the plastic material of these rings is 
practically self-lubricating, temporary loss of 
tubricant will not affect the life of the piston 
rings or the liners. 

Grit and scale become embedded in the 
plastic and do not scrape liner as with metal 
rings. o 
SHOCK RESISTANCE . . . RESISTANCE TO 
ABRASION AND WEAR .. . HIGH STRENGTH 
WITH LOW WEIGHT make Phenolic Plastics 
ideal for: 
® Bushings © Bearings © Electric insulators 
@ Wearing Rings in Centrifugal Pumps 
® And Many Other Products 

* 
ENGINEERS familiar with these excellent 
properties of Laminated Phenolic Plastics are 
daily finding more and more advantageous 
uses for them. * 
LARGEST STOCK of Tubing and most 


comprehensive stock of Laminated Phenolic 
Rods and Sheets in the Southwest. 


s 
Proved by leading companies to give lower 
service cost per hour 
& 


QUICK DELIVERY . . . WRITE FOR 
FOLDER AND PRICES 


i Ah 
BEVERAGE RE Ge 
N R RAS. ES 
AVENUE 
TEXAS 


HOUSTON 








sive as compared to other processes, in- 
volving’ between 3 to 4 billions of dol- 
lars for such an ambitious program of 
processing 10 billion cubic feet of gas 
daily; and, furthermore, at the present 
time there would be difficulty in ob- 
taining the materials to construct these 
plants. 


Lately government officials have been 
publicizing the fact that petroleum re- 
serves only have a life of 14 or 15 years 
under the present rate of consumption, 
and therefore it is imperative to acquire 
petroleum reserves in foreign lands. 
Many do not wholeheartedly subscribe 
to this pessimistic outlook. However, by 
utilizing natural gas for immediate 
needs, because of its perishable nature, 
and later developing synthetic fuels by 
processing coal, and mining and retort- 
ing oil shales under a long-range pro- 
gram, life of petroleum reserves could 
be lengthened many generations to 
come. 


More Sensible 


Large sums of money may be ex- 
pended by the government in acquiring 
foreign oil deposits, according to con- 
templated plans. This is*causing no little 
apprehension in the oil industry as to 
whether the government will finally go 
into the oil business. The average citi- 
zen fears foreign entanglements and 
possible dangers arising in the future 
trying to protect such foreign oil acqui- 
sitions in the event of the threat of war 
or war itself. Would it not be more 
sensible for the government to expend 
its energies in utilizing local resources 
to the greatest possible degree and to 
avoid waste, thereby assuring an ade- 
quate supply of gasoline, as well as 
lengthening the life of petroleum re- 
serves? Should the post war period 
result in a large-scale expansion of avia- 
tion, both local and global, this addi- 
tional fuel assuredly will be needed. 


Army Field Laboratories 
Test Fuel and Lubricants 


Quartermaster units equipped to test 
fuel and lubricants before they are used 
in combat are being trained under a 
newly established training project at 
Camp Lee, Virginia. 

The units are to be known as Quar- 
termaster Petroleum Products Labora- 
tories. They are technical organizations, 
whose mission is the testing of petro- 
leum products used in overseas theaters 
and the furnishing of technical informa- 
tion and advice on products quality to 
the commander. 


Each laboratory is completely 
equipped to conduct all important tests 
on such products as gasoline, lubricat- 
ing oils, greases, diesel and distillate 
fuel oils. The units are composed of a 
base laboratory and a mobile laboratory. 
The base laboratory will be set up 
somewhat permanently at a location in 
a theater of operations. The mobile sec- 


tion is a self-contained unit which C2 








be transported readily from one pla 
to another as the requirements dict 
Since it is of utmost importance th 
all combat vehicles and aircraft be pro 
vided with fuels and lubricants of quake 
ity and type with which they can ope 
ate with maximum effectiveness, pro 
ucts whose identifying markings hay 
become obliterated during transportay 
tion from source to an overseas base 
through accidents, weather, or even 
enemy sabotage, must be promptly 
tested and identified before they 
be put to use. In addition, products cape 
tured from the enemy are likely to hay 
been deliberately contaminated prior 
abandonment. Laboratory tests may te 
veal such contamination. If the enemy 
uses a product considerably different if 
characteristics from our own, the lab 
oratories can recommend possible use 
of captured products by our forces, thug 
effecting economy both in time and mag 
terial. es 

The Petroleum Products Laboratories 
are activated and partially trained at 
Camp Lee. Military training at Camp 
Lee consists in the review of basic mil- 
tary subjects, and the preparation for 
overseas movements, and is conducted 
under the supervision of the Quarter 
master Replacement Training Center, 
Technical training at Camp Lee com 
sists of lectures and discussion on per 
tinent phases of petroleum technology 
and is conducted entirely by laboratory 
personnel. 


The most important phase of the 
technical training of these units is an in- 
tensive four weeks’ course in petroleum 
technology at the College of Petroleum 
Engineering at the University of Tulsa 

Personnel for the petroleum products 
laboratories are chosen from all 
branches of the Army upon the basis of 
their previous civilian training in the 
petroleum industry. 




































Sinclair Catalytic Unit in 
Wyoming Put on Stream 


Sinclair Refining Company has begun 
operation of its fluid-catalytic unit and 
other processes for the making of 100 
octane gasoline at Sinclair, Wyoming. 
The units were designed and built by 
The M. W. Kellogg Company, which 
has given this information as the 
changes in design for this unit: 

“This fluid-catalytic-cracking unit has 
been designed with sufficient flexibility 
to produce high yields of aviation-base 
stock and feed stock for alklyation pur- 
poses. The unit may be operated on a 
single-pass basis, or the cycle stock may 
be returned to the reactor for produc- 
ing increased yields of base stock and 
alkylation-feed stock, depending on the 
availability of gasoil charge. The unit 
has also been designed for retreating of 
the single-pass material boiling in the 
aviation range if desired, and is capable 
of handling high-boiling distillate and 
residuum stocks for aviation - gasoline 
production. 

“Additional, problems were encout- 
tered in the design of this unit caused by 
the extremely low temperatures prevalr 
ing in Wyoming during the winter 
months. To counteract the cold it was 
necessary to provide housing for certai 
instruments and controls that are nor 
mally left out in’ the open.” 
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. SOE tells us the earth itself is a pressure vessel ... we don’t 
make them that big, but we will build any size that can be transported 





yer by rail. On all quarters of the earth, industry has our pressure vessels 
: a at work — proving the meaning of the GATX triangle—the symbol 
on a of quality above maximum operating requirements. In this and many 

po other fields, GATX know-how effects production economies for you. 
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Sets Up Research Subsidiary 


* been formed by Standard Oil Company  cials are: 


functions of its patent and research and 
development departments. In announc- 
ing the company H. D. Collier, presi- 
dent of the parent company, said: 

“Its primary purpose will be to unify 
and place still more resources at the 
disposal of Standard’s tremendously ex- 
panded program to improve present 
products used by the Army and Navy 
and to devise new weapons and pro- 
cesses, : 

“For the future Standard plans Cali- 
fornia Research as a bridge to recon- 
version from wartime to peacetime op- 
erations. It will be the responsibility 
of the organization to develop means 
whereby war processes and plants may 
be utilized to make postwar jobs and to 
provide industry with new and more 
efficient products.” 

The announcement carried this signi- 
ficant line: 

“Indicative of the importance of the 
neW organization to the war. effort is 
the fact that 95 percent of Standard’s 
research efforts during 1943 were on 
United States military and govern- 
mental projects.” » 

California Research Corporation be- 
gan its activities May 1 with headquar- 
ters at 200 Bush Street, San Francisco, 
as a wholly-owned subsidiary of Stand- 


It will pay you to remember 
these trade names because hun- 
dreds of process plants have 
saved time, trouble and man- 
power by so doing during the 
last 32 years. . 

Our engineers have solved 
literally hundreds of seemingly 
unsolvable problems involving 
Wire and Filter Cloth assem- 
blies or sheet metal fabrication. 
Most likely we have the 
solution to your problem at our 
finger tips. Send us your 
specifications. 
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Standard Oil Company of California 


California Research Corporation has ard Oil Company of California. Its offi- 


of California to take over the present R. G. Follis, vice president of Stand- 





R. G. FOLLIS 


ard Oil Company of California in charge 
of manufacturing and research, chairman 
of the board; R. A. Halloran, manager 
of the research and development depart- 
ment, president. Vice presidents are J, 

Adams, F. L. Craise, W. N. Davis 
and Alois Kremser; Dwing Sibbett, sec- 
rig H. D. Armstrong, treasurer and 
G. M. Foster, assistant secretary. 

R. G. Follis began his career with 
Standard Oil Company of California as a 
an office boy while attending school in 
San Francisco and San Rafael. He at- 
tended the University of California for 
one year but finished his collegiate 
schooling at Princeton, from which he ( 









































was graduated in 1924 with a B.S. de- 
gree in physics, and the same year 
started in the engineering department at 
Richmond refinery. His next job was 
as fireman of the crude stills in the op- 
erating department. Following this, he 
worked as a helper at the Bakersfield 
refinery. He was promoted to assistant 
superintendent of the Bakersfield plant 
in 1926. 

His next transfer was to the research 
and development department, where he 
made special studies that led; in 1928, 
t6 the superintendency of the Paso-Tex 
refinery at El Paso, where he spent four 
years, then returned to San Francisco, 
where he went into the manufacturing 
department. He became the depart- 
ment’s general manager January 1, 1940, 
was elected a director on March 9, 1942, 
and became a vice president December 
29, 1942. 

Currently, Follis is chairman of the 
aviation gasoline subcommittee of the 
Petroleum Administration for War in 
District 5, member of the PAW’s Dis- 
trict 5 refining committee, and member 
of the PAW foreign refining committee. 
He holds these additional positions: 

Director and president, Compania 
Colombiana De Petroleo Occidental, 
S.A., and the Contact Filtration Com- 
pany. 

Director and chairman of the board, 
Oronite Chemical Company, and direc- 
tor and vice president of Standard Oil 
Company (Alaska). 

Director, Coast Counties Gas and 
Electric Company, Standard Gas Com- 








R. A. HALLORAN 
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FOR 3600 HP 
DIESEL ENGINES 


Measuring more than fourteen feet over- 
all, and 26 inches in diameter, this main 
lube oil cooler made by Schutte & Koer- 
ting Company, Philadelphia, is serving 
one of sixteen 3600 hp Diesel engines 
which furnish power for a large indus- 
trial plant. 
The entire tube bundle, including 
tubes, tube sheets and baffles, is of Ana- 
cai conda Muntz Metal to provide efficient 
heat transfer. 


The wide variety of specialized cop- 


oard, 


lirec- per alloys, the engineering experience 
1 OR and research facilities provided to so 
a many manufacturers and users of heat 
,OM- 


transfer equipment is at your service. 
Publication B-2 lists Anaconda Con- 
denser Tube Alloys, describes their man- 
ufacturing processes, compositions and 
fields of application. We'll be glad to 


send you a Copy. 44105 


Main Lubricating Oil Cooler for 
3600 hp Diesel engine, built by 
Schutte & Koerting Company. 
Entire tube bundle is made of 
Anaconda Muntz Metal. 


THE AMERICAN BRASS COMPANY—General Offices: Waterbury 88, Connecticut , 
Subsidiary of Anaconda Copper Mining Company—In Canada: ANACONDA AMERICAN Brass LtD., New Toronto, Ont. . 
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“BUGS 


THAT INSULATE 


Microbiological slime growths 
in condenser tubes may hamper 
heat transfer enough to require 
the needless use of hundreds of 
tons of fuel. 

Mechanical cleaning is not a 
satisfactory solution. Not only is 
it expensive in man-power and 
loss of production time, but it 
is merely a temporary remedy 
since the slime may immediately 
begin to grow again. 

The. problem can be solved 
permanently by the Wallace & 
Tiernan Desliming Process, which 
destroys and clears out the 


if 


PRODUCTS 





growths already present, and 
prevents their recurrence—with- 
out requiring even a single hour 
shut-down. 

W&T Engineers have success- 
fully handled severe slime condi- 
tions in scores of plants: where 
the circulating water was so bad 
that condensers lost one-half 
inch of vacuum overnight. In fact, 
in many cases where W&T de- 
sliming methods are employed, 
condensers are now maintaining 
vacuums above the manufac- 
turer's guarantee. Write for 
technical information. 
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Ammonia Contro! Apparatus 


Represented in Principal Cities 








pany, Pacific Public Service Company, 
and Universal Oil Products Company, 

First intending to -be a physician, 
Ralph A. Halloran found chemical en- 
gineering so fascinating at the Univer- 
sity of California that he promptly 
switched, and was graduated from the 
university in 1906. His first job with 
Standard Oil Company of California in 
1907 was as a chemist in the Richmiond 
research laboratories, where he worked 
seven years. This was followed by four 
years with the producing department in 
the oil fields, and then by two years at 
El] Segundo refinery, where he was ih 
charge of operations and experimental 
cracking plants. On May 28, 1926, he 
was named manager of the research and 
development department, which posi- 
tion he held till his appointment as 
president of California Research Cor- 
poration. 

Halloran is a director of the Coordi- 
nating Research Council, sponsored by 
the American Petroleum Institute and 
the Society of Automotive Engineers to 
correlate and study problems of the pe- 
troleum and automotive industries. He 
also is on the advisory committee on 
lubricants of the Petroleum Administra- 
tion for War; a member of the technical 
advisory committee, Petroleum Indus- 
try War Council, and a consultant for 
the War Production Board on the indus- 
trial research and development referee 
board. 

He is a member of the American 
Chemical Society, American Society of 
Mechanical Engineers, Electro-Chemical 
Society and the American Society for 
the Advancement of Science. 

Alois Kremser, a native of Austria, 
was graduated from the University of 
Vienna as a mechanical engineer in 1912, 
Following a year as instructor at that 
university he went to Japan where he 
engaged in general engineering work. 
He came to the United States in 1917 
and was a consulting engineer in San 
Francisco for five years, joining Stand- 
ard Oil Company of California’s engi- 
neering department in 1922, was as- 
signed to research activities in 1925 and 
has been assistant manager of the re- 
search and development department 
since 1931. His work in natural gas an 
natural gasoline was recognized by the 
Natural Gasoline Association of Amer- 
ica in 1941 with presentation of the 
Hanlon Award. 


Federal Direct Taxes 
Increased In February 


Federal collections from the direct 
taxes on the oil industry increased in 
February, with receipts from lubricat- 
ing oil reaching $6,118,862, gasoline 
$19,110,966 and pipe-line transportation 
$1,323,710, it was reported by the In- 
ternal Revenue Bureau. 

January collections were $3,370,483 
from lubricating oil, $17,068,957 from 
gasoline and $1,094,154 from pipe-line 
transportation. 

The bureau report showed that for 
the eight months of the fiscal year 
ended with February, gasoline tax col- 
lections aggregated $181,803,565, a drop 
of $27,466,110. from the $209,269,675 
recorded for the same period a year 
ago; lubricating oil revenue was $35, 
047,312, an increase of $8,194,782 over 
last year’s $26,852,530, and someees from 
pipe lines amount to $10,226,827, an im 
crease of $974,417 over the $9,252,410 
of a year ago. 
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LIKE ALL valves in the Edward line, Edward relief 
valves are simple, functional and sturdy in design. 
There are only a few parts, all precision-built to with- 
stand severe service. Body is forged steel, bonnet rolled 
steel. Renewable stainless steel seat and accurately 
ground stainless steel ball disk for tight seating. Rolied 
steel screw cap is vapor proof. Fine carbon steel spring 
of adequate length for full relief area when discharging. 


Weight, Lb. 


Center Center 
to end to top 
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INQUIRIES should include information concerning 
service, frequency of operation and relieving pressure 
desired. For additional details on relief valves and 
other cast and forged steel valves in the Edward line 
Write for Edward BETTER VALVES Catalog No. 101. 


TRV YYVYYY) 00mm 


PROTECT EQUIPMENT against 
abnormal increase in pressure, 
choose Edward steel relief valves. 


Built in 14 in. to 2 in. sizes, Edward 
relief valves are widely used in power, 
marine, chemical process, petroleum, 
refining, hydraulic and general in- 


dustrial service. 


Edward relief valves withstand heat 
as well as pressure. Design of adjust- 
ing mechanism and length and gen- 
erous proportions ofspring makesclose 
pressure relief regulation possible. 


@) 


THE EDWARD VALVE & MFG. CO., INC. 


1200 West 144th Street 
EAST CHICAGO, INDIANA 


EDWARD” VALVES | 


May, 1944—A Gulf Publishing Company Publication 





Easy Way to Clean 
Naphtha Reboilers ! 


Do you find that removal of 
gummy accumulations, sludge 
and carbonized oil from surfaces 
of your naphtha reboilers is tak-. 
ing too much valuable time? Is 
equipment out of service too 
long? If so, it is largely a matter 
of finding a better material or 
technique. 


Our Technical Service Repre- 
sentative can help you quickly 
dispose of this problem. He 
knows the Oakite material that 
will remove deposits effectively 
and easily . . . and the best way 
to apply it. Equipment down- 
time will be shortened . . . oper- 
ating efficiency of unit in- 
creased. 


Send for Helpful Data! 


Data which describes how to ex- 
pedite this important mainte- 
nance task is YOURS for the 
asking! Write for it TODAY 
... there is no obligation. 


OAKITE PRODUCTS, INC. 
508 Thames Street, New York 6, N.Y. 
Technical Service Representatives Located in All 
Principal Cities of the United States and Canada 


| tional 








Shell Celebration at Wood River Refinery 
Opens 100-Octane Week” 


In 10 years 100-octane gasoline has 
grown from a 1000-gallon delivery to a 
record of 400,000 barrels each day. This 
record was set forth by Roberti P. Pat- 
terson, Under Secretary of War, as part 
of his remarks at the dedication cere- 
monies at the Wood River plant of 
Shell Oil Company, from which the 1000 
gallons was shipped and where the new 
twin catalytic-cracking unit was dedi- 
cated April 30, as a part of “100-Octane 
Week.” 

A few. sentences from Patterson’s 
speech give the history of the growth of 
output in this fuel: 

“Ten years ago today, Shell Oil Com- 
pany delivered to the Army its first 
1000 gallons of 100-octane fuel. 

“Today we can make public the fact 
that the United Nations’ production of 
100-octane airplane gasoline has reached 
the great volume of 400,000 barrels a 
day, most of it produced here in the 
United States. That is a mighty flow 
and the news of it will give no com- 
fort to Hitler and Tojo. When we com- 
pare that output with 40,000 barrels a 
day three years ago, we realize the 
great achievement of the petroleum in- 
dustry of this nation. Every worker 
in that industry may take pride in that 
record, sure that he is doing his part 
in carrying the war to Germany and 
Japan.” 

The eWood River program included 
remarks by radio from London by Lieu- 
tenant General James Doolittle, a for- 
mer Shell employe; Major General John 
D. Craig, Rear Admiral T. Earle Hipp 
and Alexander Fraser, president of Shell 
Oil Company. 

A time capsule was buried to preserve 
the first 100-octane formula, a gallon 
of gasoline from the original order as 
well as a copy of the contract: between 
Shell Oil Company and the Army Air 
Corps. 

The dedication ceremony at Wood 
River was part of a program of na- 
recognition of the outstanding 
development in aviation-motor-fuel pro- 
duction. A group of civil and military 








| A. B. Culbertson Heads 


PAW Aviation Section 


Appointment of A. B. Culbertson as 
chief of its aviation section was an- 


| nounced last week by the Petroleum 
| Administrator for War. 


Entering the oil industry 22 years ago 
following his graduation as a. chemical 
engineer from the University of Mis- 
souri, Culbertson has served in many re- 
finery capacities, starting with the Ar- 


| kansas City refinery of Shell Petroleum 
Corporation and later with the New Or- 
| leans 


Refining Company and in the 
home offices of Shell as senior tech- 
nologist. 

In 1937 he was appointed manager of 
Shell’s products application department, 
directing a mathe 8 of investigations 
dealing with the field performance of 
petroleum. products, particularly avia- 
tion fuels and lubricants. 

Culbertson has long been active in 
SAE and CRC committee work and 
has contributed to both the national and 
New York section programs of SAE. 


officials from Washington left the 
capitol April 27 for a tour of the centers 
where this fuel is being made. It in- 
cluded E. D. Cuming, director of re- 
fining; George L. Parkhurst, assistant 
director of refining; George E. Dewey, 
associate labor counsellor, and A. B. 
Culbertson, chief of the aviation section 
of the division of refining, all from the 
office of the Petroleum Administration 
for War; George A. Hill, Jr., executive 
vice president, Defense Supplies Corpo- 
ration; Michael -J. Duetsch, office of 
war utilities, War Production Board; 
Rear Admiral Gaylord Church, Com- 
mander F. H. Dechant and Commander 
B. W. Gillespie, United States Navy; 
Major Morris Levy and M. J. Madigan, 
special assistant to the Under Secretary 
of War; Brigadier General W. B. Pyron 
and Major B. McClelland. 

It is known as the “Byrnes Special 
100-Octane Committee.” Its first stop 
was at Philadelphia April 27. Their tour 
included Chicago, St. Louis, Tulsa, 
Houston, Los Angeles and Denver. 


Shell Development Names 
Two New Vice Presidents 


Shell Development Company, San 7 
Francisco, has announced election of © 
A. J. Johnson and Hiram Norcross, as ~ 
vice presidents. Johnson is head of the 
engineering department and Norcross is 
manager of the New York office of the 
company. j 

Joining Shell Petroleum Corporation § 
in 1929, Johnson was first a member of © 
the Norco refinery laboratory staff and | 
later became assistant department head, © 
In 1936 he was transferred to St. Louis 
as senior technologist of the develop- 7 
ment division of the manufacturing de- 7 
partment, specializing in plant design ® 
and subsequently became assistant man- = 


HIRAM NORCROSS 
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An Industrial Chemical of Major Importance | 


world’s Phenol manufacturers . . . traditional Dow 
quality and dependability have boosted Dow Phenol 
sales to an all-time high. Thus Dow is now recognized 


Phenol is truly a key chemical of industry. It finds 
f indispensable applications in the manufacture of such 
highly essential products as plastics, resins, lubricating 
oils, pharmaceuticals, dye intermediates, aromatics. 


ver since the early 1900's Dow has been a leading 
upplier of Phenol. Today, newly enlarged produc- 
tion facilities place Dow far in the foreground of the 
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as the largest producer of Phenol, as well as a major 
supplier of other important industrial chemicals. Re- 
quests for complete information on Dow chemicals 


will receive prompt attention. 


MICHIGAN 


Chicago «+ St. Louis 


CHEMICALS- INDISPEN 

















rs 


fA third CITATION 


FOR THE INSTRUMENT LEADER 




















FOR 
MERITORIOUS 
WAR PRODUCTION 



















This third citation for meritorious war production .. . 
climaxing a long record of war service ... is a source of 
justifiable pride to the men and women of WESTON. 

The record began back in the earliest days of our defense 
period, when a large segment of WESTON’s capacity was 
assigned to the production of instruments vital to military 
needs. Thus, when we finally were forced into this world 
struggle, WESTON was ready for full-scale war production. 

This new star which adorns our “E” pennant marks the 
third time WESTON has been first in this highly specialized 
field to receive each successive war citation. Weston Elec- 
trical Instrument Corporation, Newark 5, New Jersey. 


WESTON Gestrcments 


















A. J. JOHNSON 


ager. Moving from St. Louis to Hous- 
ton, he became assistant superintendent 
of the refinery, where he remained until 
1940, at which time he came to San 
Francisco as head of the engineering 
department. 

Johnson graduated from Tulane Uni- 
versity in 1929. He is a member of the 
American Chemical Society and Alpha 
Chi Sigma fraternity. 

Norcross joined Shell Petroleum Cor- 
poration in 1933 as a member of the 
legal department in the St. Louis office, 
later transferring to the company’s re- 
fining and production division in the 
Midwest. In 1941 he was transferred to 
the headquarters of Shell Development 
Company in San Francisco and a year 
later became manager of the New York 
office of the latter company. Prior to 
joining Shell he practiced law in St. 
Louis. He is a graduate of Yale Uni- 
versity. 


Rodgers Made Chairman, 
Klein President of Texaco 


W. S. S. Rodgers, president, has been 
elected chairman of the board of direc- 
tors of The Texas Company. He re- 
mains as chief executive officer of the 
company. At the same time it was also 
announced that Harry T. Klein, execu- 
tive vice president and general counsel, 
was elected president of the company. 

R. L. Saunders, secretary, was elected 
a vice president, and O. J. Dorwin, for- 
mer associate general counsel, was 
elected general counsel. 


Carringer Completes 40 


Years in Jersey Refining 

J. R. Carringer, vice president of 
Standard Oil Company of New Jersey, 
was honored at the semi annual Con-, 
ference of Supervisors and Foremen 0 
the New Jersey Refineries at Elizabeth, 
New Jersey, on completion of 40 years 
of service with the company. 

Carringer was employed by the com- 
pany in a tank-car repair shop in 1909. 
In 1921 he was made general superin- 
tendent of the Bayway refinery. By 1933 
he was assistant general manager of all 


Petroleum Refiner—V ol. 23, No. 5 






















|e 
; : \) 





GASKETED 
HEAD SEAL 






us- 
ent 
ntil 
yan 
































ing 
ni- 
the 
yha 
OT- 
the 
ce, * 
re- 
« 1orrers many ourstanding aavanrages 
to ‘ 
ent 
ear 
= % Consisting of two split collars, provided with cap screws, which can 
0 . . . a 
St. be tightened to force the solid ring and gasket against the shoulders 
ni- of “positioning fittings’ welded on the shell and fintube —(see view 
above),— the new head seal on Brown Fintube Sectional Heat Exchangers 
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J. R. CARRINGER 


New Jersey refineries of the company 
and subsequently became general man- 
ager of manufacturing operations. 

He was elected a director of the com- 
pany in 1940 and became vice president 
in 1943. 


Butler Made Carter Oil 


Company Vice President 

F. W. Butler has been elected a vice 
president of The Carter Oil Company 
and named manager of the sales depart- 
ment. He has been with Standard Oil 
Company of Louisiana since 1921, and 
for the last eight years has been divi- 
sion manager of the company’s Tennes- 
see operations. As manager of the sales 
department, he will be in charge of re- 
finery products sales for refineries at 
Billings and Cut Bank, Montana, and 
Lovell and Newcastle, Wyoming. 


Refiners Suggest Policy 
Ideas to Maloney Group 


Gulf Coast Refiners Association has 
submitted to the Maloney Committee 
for investigation of government oil pol- 
icy a memorandum seeking three objec- 
tives: 

1. Regarding transportation subsidies. 
Application of the transportation sub- 
sidy program evenly and universally to 
all areas in which refiners are forced to 
go beyond normal crude oil supply 
sources, instead of singling out certain 
refining districts for such benefits. The 
group complains that government-spon- 
sored pipe lines are depriving them 0 
normal supply and forcing them to turn 
to new sources, which however are pro- 
hibitive in over-all cost, considering 
transportation. 

2. Regarding isolated crude raises. 
Stop the spot increases in ceilings of 
crude oil prices, which in’ many cases 
must be absorbed by independent refin- 
ers, jeopardizing the competition they 
assure the industry. 

3. Regarding foreign policy — If the 
government adopts a foreign policy 
which has\the effect of supplying for- 
eign markets from foreign sources rather 
than from United States refineries, thus 
ultimately restricting them to the do 
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mestic market, then the government 
should at the same time effectuate a 
domestic policy which will enable small- 
er refiners to stay in business, along 
with smaller producers and marketers, 
to assure vigorous competition within 
the industry. 

The association also called for revela- 
tion of government plans or, in absence 
of any present plans, the adoption of 
a definite postwar program for opera- 
tion of the extensive pipe-line networks 
and the many tankers, building.of which 
has been sponsored by the government. 
Such program should have due regard 
to the interests of all phases and ele- 
ments in the industry, the memorandum 
declared, with the view toward main- 
taining competition in the industry and 
thus serving the national welfare. 
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Gasoline Plant to Be 
Built at Haynesville 


A combination gasoline extraction and 
repressuring plant will be built in the 
Haynesville Pettit lime pool as a com- 
munity project by the 20 companies 
which hold leases on the 13,000 acres 
which extends into Arkansas. Ohio Oil 
Company, owner of the largest acreage 
made the announcement. Participation 
in the venture will be in proportion to 
acreage held. 

The field has 161 wells in the lime 
and the contract under which the ven- 
ture will be carried out calls for testing 
deeper formations. After the agreement 
has been reached-tests will start on two 
wells. The plant is scheduled for com- 
pletion late this year. Some priority ré- 
quests already have been granted. 


Accident-Prevention 


Record Is Kept Low 

Despite the handicaps of thousands 
of new and untrained workers, all-time 
record production, and an 8-percent in- 
crease in hours worked per worker, the 
petroleum industry kept its fine ac- 
cident-prevention record largely intact 
in 1943, the American Petroleum In- 
stitute’s Department of Accident Pre- 
vention has announced. 

The severity rate (number of days 
lost per 1000 hours worked) is lower 
than in 1942, the annual summary of 
injuries reveals. The frequency rate 
(number of disabling accidents per mil- 
lion hours worked) increased 10 per- 
cent, or only slightly more than the 
percentage increase in number of hours 
worked per worker. 

The 1943 oil-company frequency rate 
of 12.87 was only 11.0 percent above 
the all-time low frequency figure of 
11.59 reported for 1940. The 1943 sever- 
ity rate of 1.30 was the lowest on 
record. The 113 fatalities and permanent 
total disabilities for 1943 are the equi- 
valent of 33.7 per 100,000 workers as 
compared to 31 per 100,000 in 1942, an 
increase of 9 percent. 

Two hundred two oil companies em- 
ploying 335,570 persons are included in 
the 1943 report, which is 22 more com- 
panies and 242 more workers than were 
included in last year’s annual summary. 

Accident frequency continued to de- 
cline in the ocean and coastwise service 
of marine departments, but there was a 
sharp increase in severity. The fre- 
quency rate droppéd from 16.79 to 14.29, 
whereas the severity rate increased to 
5.20 from 2.02 in 1942. 

» Largest drop in severity rates came 
in natural gasoline, which came down 
to 0.95 from 2.63 in 1942. 
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Agreement on Patent 


Cross Licensing Made 


Agreement has been reached by six 
oil companies for licensing terms and 
royalty rates for the fluid-catalytic proc- 
ess. and that for making toluene. The 
companies which have entered the agree- 
ment are: Shell Development Company, 
Standard Oil Development Company, 
Standard Oil Company (Indiana), Tex- 
aco Development Company, Universal 
Oil Products Company, The M. W. 
Kellogg Company. Although Anglo- 
Iranian Oil Company and_ International 
Catalytic Oil Processes Corporation are 
not parties to the agreement they will 
make their patents available under it. 

The agreement was announced by 
Harold L. Ickes, Petroleum Adminis- 
trator for War, who explained: 

“When this nation was catapulted into 
war two years ago it became imperative 
that we increase our production of avia- 
tion gasoline and toluene immediately. 
These important war products were, of 
course, required in large quantities. The 
requirements of the military were and 
still are being met. That this has been 
accomplished is due in large measure to 
the cooperation of these companies and 
other similar groups holding patents on 
important refining processes. 

“The companies have permitted other 
refiners to use their processes before 
agreeing to licensing terms and royalty 
rates. This was done solely on the as- 
surances that, at some future date, agree- 
ments would be drawn up which would 
be satisfactory to the government and 
to the companies involved and their 
prospective licenses. Now negotiations 
are being concluded and shortly the 
companies will have signed the agree- 
ments, which, in normal times would 
have preceded rather than followed the 
construction of plants using their 
patented processes.” 


Relation of Patents to 
Industry Is Discussed 


Dr. A. A. Potter, dean of engineering 
at Purdue University, discussed the 
American patent system and its relation 
to industry and business before the 
meeting of the Chicago Chapter, Amer- 
ican Institute of Chemists, April 28. Dr. 
Potter is executive director of the Na- 
tional Patent Planning Commission. 
Among the phases of the subject were: 
effect of patents on the war effort; sup- 
pressed patents; compulsory licensing; 
harmful business monopolies; limitations 
of licensing; recording of licenses; re- 
vocation of patent grant; uniform stan- 
dard of invention; single court of patent 
appeals; early termination of patent 
grant. 

Dr. Gustav Egloff, president of the 


institute and director of research of. 


Universal Oil Products Company, pre- 
sided. 


Bolles Is Superintendent 


At Latonia Refining Plant 

S. R. Boles has, been pronioted to 
superintendent of the refining plant of 
Sohio Petroleum Corporation at La- 
tonia, Kentucky. He has been assistant 
superintendent since 1937 and succeeds 
A. H. Buchanan, The company is a 
subsidiary of Standard Oil Company of 
Ohio and formerly was Latonia Refin- 
ing Company. 

Bolles has been in refining activity 
since World War I. ,After graduation 


from Stevens Institute of Technology — 
he went into military service and upon © 
mustering out became a fireman on the — 


crude stills at the Bayway plant of 
Standard Oil Company of New Jersey. 
After successive duties as helper, top- 
man and stillman, he was transferred to 
the technical department as a field man 
in the development of cracking-coil 
processes. 

He came to the Toledo plant of Stan- 
dard Oil Company of Ohio in 1929 to 
take charge of cracking coil operations, 
Three years later he went to the Solar 
plant to assist in operation of cracking 
coils. In 1932 he was transferred to 
Cleveland where he was engaged in in- 


dustrial engineering at the No. 1 plant- 


and to the head office in the manufac- 
turing department. 


West Texas Plant 


To Operate in September 

Phillips Petroleum Company and O. 
C. Field Gasoline Corporation are con- 
structing a gasoline plant to process 
gas from the Fullerton field in Andrews 
County, Texas. 

The new plant is scheduled for com- 
pletion by September 1. 

Much of the equipment needed is be- 
ing moved in from other properties of 
the two companies. 


The Lummus Company 


Issues Process Data 

Information on the newer process of 
refining as designed and licensed by 
The Lummus Company, 420 Lexington 
Avenue, New York 17, has been put 
into a bulletin of 54 pages, 20 of which 
are flow diagrams in two colors. 

For the most part the bulletin gives 
briefly the application of processes to 
recent refining trends such as the mak- 
ing of synthetic-rubber ingredients, ex- 
plosives and all requirements for 100- 
octane gasoline. 

The illustrated bulletin is available 
from company headquarters. 


Mathieson Alkali Works 


Announces Synthetic Rubber 

A new type of synthetic rubber that 
promises to be especially suitable for 
heavy-duty tires for trucks, has been de- 
veloped by the research department of 
The Mathieson Alkali Works, it was re- 
vealed by G. W. Dolan, president of the 
company. 

“The new rubber is strong, tough and 
resistant to cuts and abrasion,” Dolan 
said. “But its outstanding characteristic 
is that it withstands elevated tempera- 
tures.” . 

Preliminary reports of comparative 
road tests under the sponsorship of the 
Office of Rubber Director inidcate that 
the Mathieson rubber stands up well un- 
der severe service conditions, according 
to Mr. Dolan. 

Laboratory tests show that the 
Mathieson rubber has greater resistance 
to heat, moisture, oil and kerosine than 
GR-S, and less permeability to gases. In 
certain of these respects, the laboratory 
tests indicate superiority to natural rub- 
ber as well. 

“The Mathieson rubber is made of 






















butadiene and a new chemical produced | 











from readily available raw. materials, 7 








Dolan said. “Its cost is expected 


same scale of manufacture.” 
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No technical problem is too difficult, 
no fabricating job too complicated for 
B&W when it comes to providing pro- 
cess equipment for today's requirements. 
That's because designing and building 
pressure vessels, drums, tanks, towers, 
tubes, piping and related products is a 
major activity at B&W—and has been 
for many one . B&W Streamlined Open- 
Here practical solutions for many prob- ings in Pressure Vessels 
lems are constantly being developed— reduce stress concentra- 
solutions for new problems encountered tion; permit lighter weight ee ae 
in the application of high pressure, high construction with com~ aadinn aes wan 


. ‘ plete safety. collecting headers de- 
temperature equipment for producing 


signed and fabricated 
“ingredients of victory". In the course of by B&W for oil refinery. 
these developments, B&W engineers have 
created new manufacturing techniques 
that save time and critical materials with- 
out sacrificing safety or quality. 
Any requirement for processing equip- 
ment can be brought to B&W with con- 
fidence of getting sound engineering and 
finished products of established efficiency 
and economy. 


| BABCOCK & WILCOX 


THE BABCOCK & WILCOX COMPANY 
85 LIBERTY STREET, NEW YORK 6, N. Y. 


Vapor Piping of Alloy Steel 
with straight and mitre- 
sawéd joints welded by 
B&W fusion methed. 
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U.S.P. 2,323,616. Method of Alkylation. 
A. M. McAfee and E. E. Dunlay to 
Gulf Oil Corporation. 


Saturated high-octane gasoline is pro- 
duced by contacting a normally gaseous 
olefin with a molecular excess of a nor- 
mally gaseous iso-paraffin in the pres- 
ence P a catalyst consisting essentially 
of an aluminum halide and a phenol in 
a proportion of 0.5 to 1.5 mols of 
aluminum halide per mol of phenol. The 
reaction can be carried out at about 
130° F. and atmospheric pressure. The 
catalyst is separated from the reaction 
product and the latter is fractionated. 


U.S.P. 2,324,099. Alkylation Process. 
R. B. Masento to Standard Oil De- 
velopment ‘Company. 

Tertiary iso-paraffin is reacted with 
olefins in the presence of a catalyst con- 
sisting of sulfuric acid of 90 to 100 per- 
cent concentration and an akyl metal 
compound, particularly tetraethyl lead. 
About 5 cc tetraethyl lead per gallon of 
iso-butylene mixture is used at a tem- 
perature of 15 to 40° F. , 


U.S.P. 2,326,585 


U.S.P. 2,326,586 High Pressure Alkyla- 
tion reaction. H. G. Vesterdal to 
Standard Oil Development Company. 


Iso-paraffins are reacted with olefins 
to produce normally liquid branched- 
chain hydrocarbons. The reaction is 
carried out at temperatures between 375 
and 950° F. under a superatmospheric 
pressure of 500 to 16,000 pounds per 
sq@are inch for a period of 0.5 to 60 
minutes in contact with a catalyst 
whose essential components are selected 
from the group consisting of oxides and 
sulfides of metals of group 5 and 6 of 
the, periodic table, e.g. chromium oxide 
or molybdenum oxide on alumina and 
in the presence of a small amount such 
as 0.5 to 20 percent (by weight of the 
catalyst) of at least one compound hav- 
ing the formula H:X wherein X is a 
member of the group consisting of O 
and S. The paraffin is present in molar 
excess over the olefin. : 


U.S.P. 2,327,633. Production of Motor 
Fuel. F. E. Frey to Phillips Petro- 
leum Company. 

A combination process using iso-bu- 
tame as a charge stock is described 
which involves an alkylation of iso-bu- 
tane with a heavy olefinic polymer boil- 
ing in the gasoline range in the pres- 
ence of a sulfuric acid catalyst. 


U.S.P. 2,327,634. Process for Produc- 
Hydrocarbons. F. E. Frey and H. 

J. Hepp to Phillips Petroleum Com- 

pany. 

A paraffin hydrocarbon in its pure 
state is maintained at a pressure of 1000 
to 10,000 pounds per square inch and 
is at the same time maintained at a re- 
action temperature such that decom- 
position reactions are slight and less 
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than 5°percent of the paraffin under- 
goes fracture reactions. Suitable tem- 
peratures are 750 to 1100° F. under this 
presstre. Olefins are maintained dis- 
persed in the paraffin in a low concen- 
tration, namely less than 10 percent by 
weight. Alkylation takes place, unac- 
companied by extensive juncture of ole- 


fin with olefin by reason of the low 


concentration of olefin present. 


U.S.P. 2,327,926. Reaction of Hydrocar- 
bons. E. H. Oakley and L. F. Brooke 
te Standard Oil Company of Cali- 
ornia. 


A process of producing high anti- 
knock motor fuel hydrocarbons from a 
butane-butene hydrocarbon fraction 
containing iso-butane, iso-butene, nor- 
mal-butane, 1-butene and 2-butene is 
claimed which comprises selectively 
polymerizing said iso-butene, separat- 
ing iso-butene polymers thus produced 
from C, hydrocarbons, fractionally dis- 
tilling said C, hydrocarbons to produce 
an overhead fraction containing iso- 
butane and a bottoms fraction contain- 
ing 2-butene, reacting said bottoms frac- 
tion with an acid alkylation catalyst of 
the H:SO, type thereby producing an 
alkylated acid solution containing butyl 
acid ester and alkylating said overhead 
fraction containing iso-butane wit! said 
alkylated acid solution containing butyl 
acid ester. 


U.S.P. 2,329,858. Treatment of Hydro- 
carbons. L. Schmerling and V. N. 
Ipatieff to Universal Oil Products 

ompany. 

Alkylated aromatic hydrocarbons are 
produced by subjecting an aromatic hy- 
drocarbon and an alkylating agent for 
instance benzene and propene to con- 
tact with a catalyst consisting essen- 
tially of a composite of magnesium 
chloride and an alumina containing a 
siliceous carrier. Reaction temperatures 
of 150 to 500° C. and pressures of 1 to 
300 atmospheres are used and the re- 
action may be carried out in a hydrogen 
atmosphere. 


U.S.P. 2,332,276. Catalytic Hydrocar- 
bon Condensation Process. E. E. 
Stahly to Standard Oil Development 
Company. 

A condensation between at least one 
iso paraffin and at least one olefin, pre- 
ferably a mono olefin and/or a conden- 
sation between an olefin and another 
olefin of similar or dissimilar configura- 
tion is carried out under conditions con- 
ducive to th- production of normal 
liquid condet.ution products in the 
presence of catalysts taken from the 
group consisting of oxides and sulfides 
of molybdenum, chromium, iron, co- 
balt, nickel, manganese, and vanadium: 
Vapor phase reactions are preferred. 
The reaction is carried out at temper- 
tures of 400 to 800° F. and high super- 
atmospheric pressure, such as 1500 to 
14,000 pounds per square inch. Contact 


times are between 10 and 30 minutes. 
The addition of oxygen respectively of | 
sulfur to the catalyst will partially com- 

pensate its deterioration. | 


U.S.P. 2,333,866. Treatment of Hydro- 
carbons. V. I. Komarewsky to Uni- 
versal Oil Products Company. 


Aromatic hydrocarbons are alkylated 


by reacting them with a paraffin hydro- 
carbon containing at least four C-atoms 
per molecule in the presence of sulfuric ‘ 


acid at —25 to 100° C. About 10 to 100 

weight percent of sulfuric acid of 60 to ( 
100 percent concentration is used. When 
gaseous paraffins are used, pressure in 

the range of 1-50 atmospheres is ad- 
vantageously employed. 


U.S.P. 2,334,108 Catalytic Alkylation 
Process. S. H. McAllister, J. Ander- 
son and E. F. Bullard to Shell De- 
velopment Company. 


It is claimed that better results in re- | 
gard to effective catalyst life and yield | 
and quality of alkylation products are © 
obtained by carrying out the alkylation 
of iso-paraffins with acid alkylation cata- 7 
lysts in the presence of a metal of the © 
first transition series having an atomi¢ © 
number of at least 24 and more prefer- 7 
ably of at least 27. The metal (for in-7 
stance cobalt) is added as a salt in™ 
small amounts, namely 0.05 to 0.5 per- = 
cent. The new alkylation catalyst mix ~ 
tures are preferably used in the liquid 
state or may be used on supports. For | 
alkylations with mixtures of 90 to 1107 
percent sulfuric acid and_ sulfates of | 
chromium, manganese, cobalt or they) 
like, temperatures of 0 to 50° C. are 
employed, while lower temperatures) 
such as -60 to 20° C. are preferable) 
when using chlorosulfonic acid in place 
of sulfuric acid. 





















U.S.P. 2,334,955. Alkylation Process Em- 
ploying Evaporative Cooling. D. H 
Putney to Stratford Development) 
Company. . 
A method for applying direct eva= 

porative refrigeration to the acid and 
hydrocarbon effluent discharged from 
an alkylation reaction for the purpose 
of building up the iso-butane-olefin 
ratio in the reaction zone and eliminat- 
ing all heat-transfer surfaces from the 
reaction zone is described. 


U.S.P. 2,335,507. Alkylation of Pgraf- 
fin Hydrocarbon. A. V. Grosse and 
C. B. Linn to Universal Oil Products 
Company. 

Iso-paraffins and olefins are alkylated 
in the presence of a catalyst consisting 
essentially of hydrogen fluoride as its 
active ingredient. The hydrogen fluoride 
is generated im situ by interaction of a 
strong mineral acid with a fluoride un- 
der conditions suitable for generating 
HF and for alkylating the iso-paraffins. 
Sulfuric acid and a fluoride of a group 
II metal such as C.F: are suitable at 4 
temperature of 20 to 100° C. and suf- 
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Here's photographic evidence—by the trainload— 
of the variety and extent of Combustion Engineer- 
ing's work for refineries. In this type of production 
quality of construction depends in large measure 
on the facilities of the manufacturer and the skill 
and experience of the men who do the work. 

A long range modernization plan, started in 
1935 and tremendously expanded to meet the 
demands of our nation at war, accounts for the 


TEL 


another trainload of dependable 
pressure vessels built by C-E 


eae 


exceptional diversity and extensiveness of C-E's 
present manufacturing facilities. C-E’s experience 
in the field dates back more than fifty years, in- 
cludes pioneer development work in fusion-welded 
fabrication and X-ray examination of welded 
seams and, at the same time, incorporates every 
modern improvement in fabricating methods. 
C-E Shops are prepared to produce, in accord- 
ance with your design and specifications, all types 


: 
























of pressure vessels of carbon, alloy or clad steels. 
As you make plans for new construction, avail 
yourself of these exceptional facilities and experi- 


ence by discussing your requirements with C-E. 
A-787 


COMBUSTION 
ENGINEERING 


200 MADISON AVENUE 
NEW YORK 16, N. Y. 
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pos! First car — stripping tower. Second 
co car — Ethylene accumulator. Third 
oup car — Propane accumulator and an 
it a Ethylene scrubber. Fourth car — 


suf- two Poly flash tower reflux receivers. 
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photo of Roto 
Junior cleaner 
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The Secret of the power and en- 
durance of the Roto Junior Tube 
Cleaner is its extreme simplicity of 
design and precision construction. 
It has only two moving parts, a shaft 
and a solid blade. Positive contact 
between the blade and the Roto- 
centric bore cylinder assure an un- 
divided air stream and freedom 
from leakage. Its convenient size, 
speed and ease of operation, offer 
a marked contrast with old type, 
cumbersome external cleaners. Send 
for details. 


ROTO Junior Tube Cleaners 





The ROTO Company. 145 Sussex Ave., Newark 1, N. J. 





“A DIVISION OF ELLIOTT COMPANY 























































ficient pressure to maintain the hydro- 
carbons in substantially liquid phase. — 


U.S.P. 2,335,704. Alkylation of Iso. 
paraffins. R. L. Smith to Univers 
Oil Products Company. ‘3 
Motor fuel is obtained by alkylating 

iso-paraffins with olefins by subjecti 

a mixture of used sulfuric acid to the 

action of iso-paraffin to interact the isos 

paraffin with the hydrocarbon con- 
stituents of the acid, injecting an olefin 
containing charge into a mixture of the 
sulfuric acid and iso-paraffins at @ 
plurality of points in a reaction zone 
while maintaining controlled and core 
related conditions of temperature. 
amount and concentration of acid, time 
of contact and proportion of iso-parafs 
fin and olefins. The mixture of sulfuri¢ 
acid and hydrocarbons is separated and 
the hydrocarbon product withdrawn to: 

a separating zone for separation of 

excess reactant iso-paraffin. : 


U.S.P. 2,336,005. Motor Fuel Produc 
tion. F. E. Frey to Phillips Petroleum: 
Company. x 
A combination dehydrogenation, po 

merization and alkylation process, usi 

hydrogen fluoride as alkylation catal 
is described. 


" 


U.S.P. 2,337,014. Catalytic Conversion” 
C. C. Crawford and W. E. Ross tom 
Shell Development Company. ee 
An alkylatable organic compound con® 

taining a hydrogen atom capable of re 

placement by an alkylation group afi 

an alkylatable agent are contacted at a 

temperature not substantially in excess 

of 25° C. with a molten catalyst com 
prising 63 to 72 percent by weight @ 
aluminum chloride and 37 to 28 percent 
pyridine hydrochloride. The mixtures 
have a melting point of 40° C. but cam 
undergo supercooling to an unusual 
degree. 4 


U.S.P. 2,337,265. Reaction of Hydro- 
carbons, E. H. Oakley and L. P. Ek® 
liott to Standard Oil Company of 
California. e 
In a two-stage process for alkylatiny 

iso-paraffns with olefins, the acid alkylat 

ing medium is alkylated in the firs 
stage by means of olefins in the ga 
phase; a liquid hydrocarbon layer | 
separated from the acid and alkylated 
acid is used to alkylate liquid 10 
paraffins in the second stage. The first 
step takes rapidly place with acid of aff 
strength above 50 percent H:SO, @ 
atmospheric temperatures. The secofi 
step requires that the iso-butane be 
liquid phase and the concentration 
butyl acid sulfate, other alkyl comp 
nents and free sulfuric acid be with 
certain limits. 


U.S.P. 2,337,492. Manufacture of High 
Anti-knock Hydrocarbons. E. F. Pe: 
vere, L. A. Clarke and G. B. Hatch® 
to The Texas Company. = 
An. iso-paraffin such as iso-penta 

and an olefin polymer hydrocarbon su 

as di- or ti-isobutylene react in t 

presence of aluminum chloride and 

small amount of hydrogen chloride 
relatively low temperatures, for instam 

—10 to 10° F. to produce hydrocarb 

of high anti-knock value, a large propo 

tion of which falls within the rang 
suitable for safety fuel. At 20° F. am 
above thé proportion of low-boiling & 
drocarbons. produced is apparently 
creased at the expense of those hyd 
carbons suitable for safety fuel. 

proportion of sio-paraffin to olefin 

the reaction must be at least 5:1 m 

parts: A small amount of water (about © 
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PIPE BENDING AND 
IPE FABRICATING 
‘FACILITIES 4 





















































































‘The quick operation of R-S Butterfly Valves is readily apparent. This 

is an important feature in any application but it is especially impor- 

tant where a battery of synchronous-driven pumps discharges into a 
common header. Burned-out motors at start-ups can be practically 
eliminated when R-S Butterfly Valves are installed, since it requires 
only a few seconds of an opesator’s time to shut off the discharge 

_ valves until the pump has gained the desired speed. The valves are 
then opened gradually, of course. 


Equipped with hand wheel or chain wheel control, the standard 
125-pound valves not only fulfill 
all requirements to better advan- 

Ne. 501—20-inch, tage, but cost less to purchase 

125- 123-goued 4 Ameri- — and install than conventional type 









clutching rghye valves. 

(patentapplied for) 
with either hand NO SLAM—NO LINE DAMAGE 
ps Sg bos The 125-pound valve, equipped 


with hydraulic cylinder for power 
operation, prevents a synchro- 
nous-driven pump from grabbing 
all the load when the pump is 
started, prevents reverse flow and 
eliminates water hammer since 
the valve cannot move any faster 
than the bleeding of the cylinder 
discharge permits. 


Straight-through fiow—control 
and shut-off for any material that 
flows or is forced through a pipe.. 


Constructed in sizes to 84-in- 
ches and for 15 to 900 psi. Write 
for Catalog No. 14-B. 





VALVE DIVISION 





R S PRODUCTS CORPORATION = 


120 Berkley Street « Philadelphia 44, Penna. 















BUTTERFLY VALVES 
























4 percent by sotight of he losin ual 
chloride) is added to the reaction Mix= 
ture. 


U.S.P. 2,337,640. Production of High. -4 
Octane Blending Stocks. J. Burgin to 
Shell Development Compan 3 
In a process for the pieieidien of 

high-octane blending stocks which coms; 

prises the isovb of alkylating exterior 
sources of iso-butane with butylene, the: 
method of increasing the available 
alkylation reactants and the ratio of 
available iso-butane to n-butylene and’ 
hence increasing the potential produces. 
tion of lower-boiling alkylate per given 
uantity of said alkylation reactants 
rom exterior sources is claimed, which’ 

comprises separating the alkylation ‘g 

product into a lower ‘oiling f fraction and. 

a higher-boiling fraction, boiling above 

about 130° C, and contacting the higher. 

boiling fraction under cracking condi- 
tions with a cracking catalyst of the 
clay type, thereby to produce a normally’ 

gaseous fraction containing at least 49) 

percent by volume of C, hydrocarbons,” 


U.S.P. 2,338,248. ea of Iso. 
paraffinic Hydrocarbons. L. S. Kassel’ 
to Universal Oil Products Company. 4 
The invention comprises a process for® 

synthesizing substantially saturated hy-) 
drocarbons of gasoline boiling range by” 
alkylating iso-paraffinic hydrocarbons: 
with olefinic hydrocarbons in the pres- 
ence of a composite of liquid hydrogen 
fluoride and sulfur dioxide. Since hdyre - 
gen fluoride boils at about 20° C. an 
sulfur dioxide at about —10° C.; mixes 
tures of these two materials may be - 
handled readily as liquids under a rela 
tively low superatmospheric pressure,’ 
generally not more than about 20 ate 
mospheres or even at atmospheric pres- © 
sure when the reaction mixture is cooled ~ 
to a temperature below the normal boil- 
ing point of the catalyst components and 
of the hydrocarbons charged to the re- 
action. 


U.S.P. 2,338,272. Treatment of Hydro- 
carbons. J. E. Westenberg to Uni- 
versal Oil Products Company. 

A combination process for the pro- 
duction of polymer and alkymer gaso- 
lines is described. 


U.S.P. 2,340,412. Manufacture of Motor 
Fuels. L. A. Clarke, F. H. Bruner, 
E. F. Pevere and G. B. Hatch to The 
Texas Company. 

Low-boiling iso-paraffins can be 
alkylated with propylene under substan- 
tially the same temperature conditions 
as used when alkylating C, olefins, if a 
smali amount of a butylene is present 
as a promoter of the alkylation reaction. 
The amount of butylene present should 
be between 5 and 15 weight percent of 
the prophylene. Either iso- or normal 
butylene may be used as promoters, but 
iso-butylene is slightly more effective. A 
temperature of 60 to 90° F. is employed 
and sulfuric acid serves as the catalyst. 
Low-boiling polymers of butylene can 
also be used as promoters. 


U.S.P. 2,340,557. Conversion of Hydro- 
carbons. H. Pines and V. N. Ipatieff 
to Universal Oil Products Company. 
An alkyl cyclopentane hydrocarbon 3s 

reacted with an olefinic hydrocarbon in 

an alkylation zone at a temperature 0 

from about —20 to 200° C. in the pres- 

ence of a catalyst comprising essentially 

a major proportion by weight of hydro- 

gen fluoride and a relatively minor pro- 

portion by weight of boron trifluoride. 

The alkyl cyclopentane hydrocarbon is 

maintained in substantially molar excess 

to the olefinic hydrocarbon through the 
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OsTuco special quality seamless or electric-weld 
tubing gives to manufacturers, who select it as 
a part of their products, every advantage for the 
development of modern design, engineering and 
selling features. Seeking “improved quality” has 








ey or og Stead be ee 








pane 


THESE SALES OFFICES ARE READY TO SERVE YOU 


Chicago 6, Illinois.......... Civic Opera Bidg., 20 N. Wacker Drive 
Clovetend: 14, ORO. 6. 55 ecsceginds cee Ama eee 1328 Citizens’ Bidg. 
Catets 2, PN 6 oko fs or weak 6 Saks 2857 E. Grand Bivd. 
SONNE TN, 56 oe 56:54 Oh 7050 6.5.6 5b ee 1006 Washington 
Los Angeles, Calif............... Suite 200-170 So. Beverly Drive 
Minhonpolie: 2, Maia. iis. ios hk bcs Re RaHs ME 308 Thorpe Bidg. 
PEN CNN a Se is as ines 225 Fifth Ave. Bidg. 
Montreal, Quebec, Canada.............. 3735-3745 St. James St. 
Mew York Glew: 17, Mo Wiss 6.0 iodo bac eee 70 E. 45th St. 
Ceeueanene By PGi. OS 6 bo les Sea ced 123 S. Broad St. 
SN is Fak 55 6 bo bie Cpe k wpe ay on oe 501 Roberts Ave. 
Forento, Gitij Came si. 5 is so v0 Wie sine 77-79 Front St., E. 
Tete GB; CN oso ee 5 Ss he eS 604 Tulsa Loan Bidg. 
Vancouver, B. C., Canada. ............+2000- 1016 Mainland St. 
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One Quali... Special! 


meant constant attention to every manufactur- 
ing detail, with special attention to special 
applications. Nothing has been overlooked — 
special quality is the result! 

Wartime has brought a host of new and 


unusual production problems. The 
return to peacetime production 
will bring many more. Whether 
your requirements are for seamless 
or electric-weld tubing, or both — 
ostuco offers you special quality 
tubing plus the cooperation of ex- 
pert engineers to help solve your 
problems. If you are aiming at 
greater peacetime sales, remember 
OsTUCO special quality tubing, and 
remember ostuco specialized ex- 
perience is at your ‘service. If we 
can help you, please write. 


THE OHIO SEAMLESS TUBE COMPANY 


MANUFACTURERS OF SEAMLESS AND ELECTRIC-WELD STEEL TUBING 
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3 TYPES 
MEET EVERY NEED 


WELDOLET— 


Beveled ovtlet for 
welded branch pipe 
connection. 


THREDOLET— 


Threaded outlet for 
screwed connection 
of branch pipe. 


SOCKET-END 
WELDOLET— 
Bored outlet to outside 
pipe diameter for 
welded branch pipe 
‘connection. 
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By the WeldOlet method either gas or arc 
welding produces a branch pipe junction of full 
pipe strength. Thesteps are simple: Position fitting 
on main pipe; Weld solidly in place; Cut and 
remove the button; Attach the branch pipe. 


How to make branch pipe outlets 
without cutting the main pipe 


This is an extremely awkward place for a 
branch pipe outlet. But the installation was 
made quickly and economically by | the 
WeldOlet method. A minimum of insula- 
tion was removed from the pipe—no tem- 
plates were used. The main pipe did not 
have to be cut and the finished joint is as 
strong as the main pipe. 


Thus, what is usually a time-consuming job 
is done quicker and more economically than 
by cther methods. When you use the Weld- 
Olet method, fittings are low in first cost, low 
in installation cost. Pressure loss is less be- 
cause of the extra wide funnel shaped 
opening in the fitting where it joins the main 
pipe. Size-to-size and reducing sizes are 
available from 4" to 12”. For full information. 
write for Branch Pipe Outlets Catalog WT31. 


»-BONNEY FORGE & TOOL WORKS 
Forged Fittings Division « 346 Green St., Allentown, Pa. 


WELDQOLETS*THREDOLETS 


a) 
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entire reaction. A reaction mixture of — 
hydrocarbons and ‘catalyst is. removed 
from the reaction zone and separated 
into a hydrocarbon mixture and a cata-: 
lyst mixture. The hydrocarbon mixture 
is fractionated to separate alkyl cyclo- 
pentane hydrocarbons and at least a 
portion of this and a portion of the 
catalyst mixture are recycled. 


U.S.P. 2,341,863. Alkylation Process. A. 
-R. Goldsby to The Texas Company. 

To avoid polymerization of the olefin 
hydrocarbons upon coming in contact 
with the catalyst, fresh hydrocarbon 
feed, containing olefin hydrocarbons is 
injected while in the gaseous phase in a 
circulating stream of hydrocarbons and 


catalyst. The circulating stream com- 


prises a large proportion of iso-paraffins, 
preferably in substantial excess of the 
amount required to alkylate the olefins 
in the feed. Suitable catalysts consist 
of sulfuric acid of 90 to 100 percent con- 
centration or of a boron trifluoride- 
water complex, containing 1 to 1.5 mols 
of water per mol of boron trifluoride. 


U.S.P. 2,342,123. Alkylation of Hydro- 
carbons. J. D. Danforth to Universal 
Oil Products Company. 

Alkylation is carried out by introduc- 
ing olefins into a reaction zone contain- 
ing a granular carrier matter and simul- 
taneously introducing alkylatable hydro- 
carbons and a fluid carrying medium 
containing a volatile catalyst. AlCl; and 
BF; eventually in the presence of HCl 
as promoter are such catalysts and the 
carrying medium may be hydrogen, hy- 
drogen chloride, a paraffin hydrocarbon 
or a mixture of two or all of these. The 
catalyst is deposited on the carrier and 
since fresh catalyst is being continuously 
introduced, spent catalyst is always re- 
placed. With an AICI; catalyst, alkyla- 
tion is carried out at 30 to 300° F. and 
atmospheric to 500 pounds pressure. 


U.S.P. 2,342,364. Process for the Multi- 
phase Alkylation of Iso-paraffins. F. 
D. Parker to Union Oil Company of 
California. ; 
A process for producing synthetic 

gasoline having high anti-detonating 
characteristics is described which com- 
prises dissolving a normally gaseous 
olefin-containing fraction in a liquefied 
iso-paraffin hydrocarbon having less 
than 7 C-atoms per molecule, containing 
the liquefied hydrocarbon mixture in a 
reaction zone with strong sulfuric acid, 
thereby -producing a reaction mixture 
containing alkylated hydrocarbons and 
unreacted hydrocarbons separating the 
acid catalyst from the reaction mixture, 
removing the unreacted gaseous hydro- 
carbons from the reaction mixture, com- 
mingling an iso-paraffin-containing frac- 
tion with said residual reaction mixture, 
passing the said commingled hydro- 
carbon mixture through a fractionating 
zone, thereby producing a fraction con- 
taining said synthetic gasoline and 4 
fraction containing iso-paraffins having 
less than 7 C-atoms per mol and return- 
ing the latter fraction together with 
dissolved normally gaseous olefins to 
said reaction zone. 


U.S.P. 2,342,677. Alkylation of Iso 
paraffins. C. B. Linn to Universal 
Oil Products: Company. 
Contaminated hydrogen fluoride cata- 

lyst is withdrawn from the alkylation 

process and diluted with water to cause 
separation of a layer of organic con- 
taminants from an aqueous HF layer. 

The organic contaminants are with- 

drawn and the aqueous HF is reacted 
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Do T T er y , the first known industrial art, 
was born of fire. Clay clinging to firewood 
may have been the genesis of pottery, a me- 
dium, incidentally, through which was re- 
corded for us, much of the history of early 
civilizatior...O0n through the ages, upon fire 
has depended the development of every use- 
ful art. In petroleum refining, fire has been 
the key to major achievements. Skillfully com- 
bining research and engineering, Alcorn has 
for 20 years successfully met the changing 
techniques for heating hydrocarbons. Alcorn 
heater installations in war-important refmer- 
ies are setting new standards for greater pro- 
duction .at lower costs. Consider Alcorn’s 
knowledge and record for the solution of your 
heating problems. 


ALCORN 


Combustion Company 


SCHAFF BUILDING, PHILADELPHIA 
Los Angeles + Houston + San Francisco 





with olefins to form alkyl fluorides which 
are introduced into the alkylation zone, 
There they react with iso-paraffinic 
hydrocarbons to produce free HF and- 
alkylated hydrocarbons. 


US.P. 2,342,865. Alkylation of Hydro- 
carbons. V. N. Ipatieff and H. Pines 
to Universal Oil Products Company,” 
A molar excess of a normal-paraffin 

is alkylated with an olefin at a tempera- 

ture of —30 to 130° C. and in the prese” 
ence of hydrogen-chloride by the action 
of a metal halide catalyst such ag 
aluminum chloride, aluminum chloride 
and zirkonium chloride and/or alumi- 
num chloride and copets chloride. Ads’ 
sorbent carriers can be used. 4 


Production of Natural 
Increased In January 


Production of natural gasoline and” 
allied products increased slightly in™ 
January, averaging 10,596,000 gallons) 
daily against 10,565,000 gallons in De-* 
cember, it was reported by the United? 
States Bureau of Mines. 

Production during the month was re-" 
ported by the bureau as follows: ae 

Natural gasoline, 171,318000 gallons, 
against 173,082,000 gallons in Decem-) 
ber; cycle products, 63,378,000 gallons,’ 
against 62,496,000 gallons; iso-butane at: 
natural gasoline and cycle plants, 17-1 
892,000 gallons, against 18,186,000 gal-® 
lons; other liquefied petroleum gases 
at natural gasoline and cycle plants, 75-9 
894,000 gallons, against 73,752,000 gal-7 
lons; liquefied refinery gas at refineries, * 
16,464,000 gallons, against 17,178,000 gal-~ 
lons; benzol, 8,400,000 gallons, un-) 
changed. : 

Stocks at plants and terminals in-) 
creased during the month from 87,570, 
000 to 89,166,000 gallons but those at” 
refineries declined from 193,152,000 to® 
91,266,000 gallons, the bureau stated. ~ 





' 
Chemicals Wanted ‘ 


The National Registry of Rare {|@ 
Chemicals, Armour Research }@ 
Foundation, Thirty-third, Federal 7 
and Dearborn Streets, Chicago, |7 
Illinois, has received urgent re- 
quests for the chemicals listed be- 
low. If anyone has one or more, 
even if only in one gram quan- 
tities, please inform the registry. 
Thiol carbamic acid ethyl ester 

(thiourethane) 10 g. 

Thione carbamic acid ethyl ester 

(xanthogenamide) 10 g. 

Thiol thione carbamic acid ethyl 
ester (dithiourethane) 10 g. 
sa has aly or 1-phenyl cyclopentan- 
l-o 
1Benzyl or 1-phenyl cyclopentan- 
1,2-diol 
1-Benzyl or 1-phenyl cyclopen- 
tene-1 

1-Alkyl cyclopentene-l (alkyl 
equals methyl, ethyl, propyl, or 
butyl) 

Triamino triethyl amine 

B, V, V-tetramethyl glycerol- 

alpha-chlorohydrin 
Formamidine hydrochloride 
Triiode acetic acid (100 grams) 
Stearic anhydride 
Sym bis acetyl acetone 
Melissic acid - 

B, V,dimethy] allyl alcohol or any 
halide 
Mellitic acid (100 grams) 





ia 
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It’s better to be safe ee e After the acci- 


dent happens, it’s too late to start thinking of how 

to prevent injury to trained personnel. “A.W.” Rolled Steel Floor Plate saves 

man hours by preventing costly falling accidents . . . Saves maintenance expense 

on floors that must withstand punishing hours of wear. “A.W.” Super-Diamond 

Pattern (shown above) resists slipping in any direction. Pattern is uniform and 

can readily be matched when additional plates are needed. Write for Folder. 
Other products include Plates, Sheets, Billets, Blooms, Slabs—Carbon, Copper or Alloy analyses. 


ALAN WOOD STEEL COMPANY 


MAIN OFFICE AND MILLS: CONSHOHOCKEN, PENNSYLVANIA : SINCE 1826. District Offices and Representatives: 
Philadelphia, New York, Boston, Atlanta, Buffalo, Chicago, Cincinnati, Cleveland, Denver, Detroit, Houston, 
St. Paul, New Orleans, Pittsburgh, Roanoke, Sanford, N.C., St. Louis, Los Angeles, San Francisco, Seattle, Montreal.. 
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* PETROLEUM REFINER 
by 


THE LESLIE LABORATORIES 
Traver Road, Ann Arbor, Mich. 


under the supervision of 
DR. E. H. LESLIE and DR. H. B. COATS 


AND TECHNOLOGY 


Abstracts prépared in cooperation with the 
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F technology to afford reference to fundamental information not easily available to all readers. 
“te. Abstracts of articles appearing in readily obtainable trade journals are not included. 





. _ The abstracts here presented are selected from the current literature of science and 


Photostat copies of original articles will be supplied at cost by the Leslie Laboratories. 
Complete or limited bibliographies covering special topics by title, by abstracts, or in com- 
plete manuscript, will also be prepared and furnished at reasonable cost by the Laboratories. 








Fundamental Physical 
jAnd Chemical Data 


’ Phase Equilibria in Hydrocarbon Sys- 


“tems. Volumetric Behavior of ‘n-Butane. 
KR. H. Orns, H. H. Reamer, B. H. Sacez, 
= ann W. Ny Lacey. Ind. & Eng. Chem. 36 
* (1944): pp. 282-4. 


-“The* authors review previous investi- 
gations edyering the vapor pressure of 
n-butane. These in general have cov- 


- ered thésfange up to approximately 


600°F. atid 5000 pounds pressure. The 
work reperfed by the authors in the 
present paper extends the range of the 
experimental data to 10,000 pounds per 
square inch and-offers a comparison of 
the authors’ previous work and present 
results with those of the other in- 
vestigators. The’volumetric behavior of 
n-butane was determined at 7 temper- 
atures, uniformly spaced, from 100° to 
460°F., at pressures up to 10,000 pounds 
per square inch. In addition to com- 
paring with previous experimental data, 
the results of the work are compared 
with predictions based upon the Beat- 
tie-Bridgeman equation of state. Large 
discrepancies were observed between 
the predicted and. observed behaviors 
of butane at specific weights higher 
than those in - region from which 
the constants of the equation were de- 
termined. The data secured in the work 
are presented in some detail in tabular 
and graphical form. 


Higher Paraffin Hydrocarbons. A. W. 
Francis. Ind. & Eng. Chem. 36 (1944) 
pp. 256-60. 


In two previous papers the author 
presented calculations of the physical 
properties of all paraffin hydrocarbons 
up to the undecanes, thus practically 
covering the gasoline range of boiling 
points. The present paper extends the 
previous eeu to all those paraffin iso- 
mers above undecanes, the observed 
densities, refractive indices, or normal 
boiling points of which have been 
recorded in the literature. Eighty-three 
of the hydrocarbons fall into five classes 
according to structure. Their proper- 
ties are calculated by functions of the 
form, A—(B/n), where n is the num- 
ber of carbon atoms. The same prop- 
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erties of the other forty-seven observed 
paraffins are calculated by adding in- 
crements depending upon the mode of 
building their structures from those of 
lower known paraffins. About 10 per- 
cent of the experimental values con- 
sidered were so discordant with the cal- 
culations as to suggest inaccuracies in 
the observations. The average discrep- 
ancy for the others is +0.0009. The 
thirty-two observed normal boiling 
points of branched-chain paraffins above 
Cu are correlated by :similar methods 
but show poorer agreement, perhaps 
because of casual observations or in- 
adequate stem corrections. The aver- 
age discrepancy is +6.4°C. The data 
are presented in detail in eight tables, 
including densities and refractive in- 
dices of normal paraffin hydrocarbons, 
densities and refractive indices of the 
isoparaffins, densities and refractive in- 
dices of monoethyl paraffins, densities 
and refractive indices of 2,2’-dimethyl 
paraffins, densities and refractive indices 
of R:;CHCHR; paraffins, densities and 
refractive indices of dodecanes, densi- 
ties and refractive indices of higher 
paraffins, and boiling points of higher 
branched-chain paraffins. A bibliography 
of 20 references is included. 


The Solubility of Aluminum Bromide 
in n-Butane. J. D, HELDMAN anp C. D. 
THuRMOND. Jour. Am. Chem. Soc. 66 
(1944) pp. 427-31. 


It has been shown by others that dry 
aluminum bromide exerts no catalytic 
influence on the butanes or on n-hep- 
tane, even though in the presence of a 
promoter, aluminum bromide acts as a 
catalyst for paraffin conversions, not- 
ably isomerization. The stability of n- 


butane in dry aluminum bromide makes . 


possible a phase study of the binary 
system. The authors investigated the 
solubility of aluminum bromide in n- 
butane from 28.3° to the melting point 
of the salt, 97.5°C. There is no con- 
vincing evidence indicating a phase 
transformation in aluminum bromide 
near 70°C., as has been reported by 
other workers. The difference between 
the actual and ideal solubility of alumi- 
num bromide in n-butane is predicted 
by Hildebrand’s equation relating solu- 
bility to internal pressure differences. 
The system is regular in the Hilde- 
brand sense. 





Chemical Compositions 
And Reactions 


The Reaction of Hydrogen Atoms 
with Propylene. B. S. Rasrnovitcu, S. G. 
Davis AND C. A. WinkKLER. Can. J. Res. 21 
(1943) pp. 251-7. 


Propylene can. react with hydrogen 
either as a saturated or as an unsatu- 
rated compound. The authors studied 
the reaction of hydrogen and propylene 
over a range of temperature. Large 
amounts of methane were formed at 
room temperature but ethylene was not 
formed at any temperature. Temper- 
ature had little effect on-the reaction 
products and their proportion. The main 
primary reaction is C;H. + H — C,H:. 
It is suggested that the propyl radicals 
so formed react at room temperature in 
a way that normal radicals react only 
at higher temperature. Propyl radicals 
can yield ethylene plus methyl] radicals. 
Ethylene plus hydrogen yields ethyl rad- 
icals, Ethyl radicals plus hydrogen 
yields ethane plus hydrogen. The two 
main reactions are the reaction of 
propyl radical with molecular hydrogen 
and propyl radical decomposition. 


Conjugated Diolefins by Double Bond 
Displacement. II. A. L. HENNE Anp H. H. 
CHANAN. Jour. Am. Chem. Soc. 66 (1944) 
pp. 395-6. 

Twelve dienes of the 1,5-type were 
subjected to double bond shift at 250°C. 
over a catalyst made of chromia and 
alumina. Seven were transformed to 
conjugated diolefins, while five failed to 
rearrange to any appreciable extent. For 
double bond displacement chromia- 
coated alumina proved . considerably 
more efficient than plain alumina. It 
permitted operation at 250°C. instead 
of 365°C. and thus reduced polymer 
formation. 


Diolefins from Allylic Chlorides. II. 
A. L. Henne anp H. H. CuHanan. Jour. 
Am. Chem. Soc. 66 (1944) pp. 392-4. 


In a previous work the authors 
showed that two molecules of butadiene 
hydrochloride react with magnesium in 
ether to give a mixture of 1,5-diolefins, 
the composition of which mixture re- 
mains the same whether the primary 
form of the halide, its secondary form, 
or the equilibrated mixture of forms 1s 
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for economical separation of both H.S 


For effective separation and recovery of acidic gases, the simple, continuous 
GIRBOTOL PROCESS is unrivaled. Even traces of these impurities can 
be removed! : 

Reaction is fast — resulting in more rapid and more complete absorp 
tion of H:S and CO:. Smaller equipment — and lower costs — are possible, 

The GIRBOTOL PROCESS offers many advantages over all other 
processes. For your gas purification problems, use the time-tested accepted 
GIRBOTOL PROCESS. 

Girdler offers processes for gas manufacture, purification, separation 
and dehydration . . . Consult us on your problems concerning hydrogen 
sulfide, carbon monoxide, carbon dioxide, natural gas, refinery gases, 
liquid hydrocarbons, hydrogen, nitrogen. 


CHEMICAL 


The GIRDLER CORPORATION — 
Gras. Processes Division Loeuiwille | Ky 


CONSTRUCTORS 
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Dradelen-Meile 
Wire Cloth 
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l WOVEN WIRE is to be used for screening there's every 
reason to insist upon accurately made cloth. If cloth is not 
precise in its mesh or space, of what use is it as screening 
medium? 


NEWARK FOR ACCURACY is not an empty phrase. From 
the machines in our modern factory, comes wire cloth that 
cannot be surpassed for its accuracy in every detail —wire, 
gauge, mesh, space, crimping. 

Quality is evident throughout the entire range of NEWARK 
Wire Cloth. 


NEWARK WIRE CLOTH COMPANY 


334 VERONA AVENUE NEWARK 4, N. J. 
5-NWC-6 


























used as the starting material. This 
method of synthesizing 1,5-diolefins has 
been extended to five allylic chlorides 
grouped in a variety of pairs. These in- 
clude allyl chloride, piperylene chloride, 
methallyl chloride, isoprene and bu- 
tadiene. The substances formed were 
purified sufficiently to permit the list- 
ing of their physical properties and the 
determination of their approximate 
yield. Data are presented in tabular 
form. 


Review of the Syntheses Using CO 
and H. F. Fiscuer. Oel u. Kohle in 
Gemeinschaft mit Brennstoff-Chem. 39 
(1943) pp. 517-22. 


The catalysts for the hydrocarbon 
synthesis at normal pressure and about 
190°C. are nickel, cobalt and iron. These 
are probably active in the form of car- 
bides. Solid paraffins are the main prod- 
uct of the medium-pressure hydrocar- 
bon synthesis with cobalt as catalyst 
and operating at about 10 atmospheres. 
A specially prepared iron catalyst can 
be employed for the medium-pressure 
process but the reaction temperature 
must then be raised to 240°C. and a gas 
mixture containing more carbon monox- 
ide than the usual synthesis _ gas 
(1CO:2H:) is required because part of 
the carbon monoxide is oxidized to 
CO: The yield of solid paraffins is de- 
creased with the iron catalyst but more 
oxygen-containing compounds are 
formed with increasing pressure unless 
the catalyst can be kept in the form of 
the metal rather than oxide. With ru- 
thenium at 200 atmospheres and 200°C. 
hitherto unknown solid paraffins, melt- 
ing point 134°C., are formed which are 
exceedingly useful in high-frequency 
electrical apparatus or as substitutes for 
ceresinand carnauba wax. In 1941 a 
process was developed for the direct 
synthesis of isoparaffins; the C, frac- 
tion from the gasoline containing 90 
percent isobutane. 


Manufacture: Processes 
And Plant 


Petroleum Refining Terminology. M. 
E. Ketry. Jour. Inst. Petr. 30 (1944) 


pp. 1-9. 


The petroleum industry has made 
many rapid advances in the past few 
years that are not so much advances 
in manufacturing and refining tech- 
nique as in the large-scale development 
of processes based on hydrocarbon re- 
actions of recent discovery. These ad- 
vances have been described in terms of 
a somewhat complicated terminology. 
In writing the paper the authors have 
responded to a suggestion made to 
them that this terminology might be 
simply described and explained for the 
benefit of those not in daily touch with 
the new developments. The terminology 
of the processes of alkylation, catalytic 
cracking, dehydrogenation, hydroform- 
ing, hydrogenation, isomerization, poly- 
merization, thermal cracking, recent re- 
fining processes such as the removal 0 
hydrogen sulphide from gases and the 
removal of mercaptans from sour bet- 
zines, and recent distillation processes, 
is covered in the article. 


Practical Alignment Chart for Fluid 
Flow in Pipe-Lines. P. Meyer. Jour. [nst. 
Petr. 30 (1944) pp. 52-6. 


An alignment chart for fluid flow cal- 
culations in pipe-lines is presented. }t 
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“Tt might have been—”’ 


We might have lost the war if the American re- 
fining industry operated on “trade secrets” instead 
of inventions that were disclosed and widely 
licensed, available to all 


The petroleum refining art is an open book, writ- 
ten in the records of the United States patent office 


Safeguarding the rights of inventors for the limited 
period of 17 years, constitutes the backbone of steady 
progress Disclosures by one inventor spur the 
efforts of many others . 


American refiners could not have done so good a 
job so quickly except for our patent system, which 
protected the results gained through many years of 
expensive pioneering, research and development 
Fortunately, the industry was prepared and will 
eagerly continue to meet any emergency necessary 
to lick the enemy 


Our fighting men will not lack aviation gasoline 
or other vital oil products on any front 


CATALYTIC CRACKING HY DROFORMING 
REFORMING DEHYDROGENATION 
HYDROGENATION POLYMERIZATION 
ALKYLATION UNISOL TREATING 
ISOMERIZATION RETREATING 
THERMAL CRACKING POLYTREATING 
SWEETENING 
U.O. P. CATALYSTS U. O. P. INHIBITORS 


\ CARE FOR YOUR CAR FOR YOUR COUNTRY 
m2) Petroleum Process Pioneers 
y y For All Refiners 


OIL IS AMMUNITION—USE IT WISELY 


Universal Oil Products Co. 
Chicago 4, Ill., U.S.A, 





The Refiners Institute of Petroleum Technology 














The time necessary to maintain a care- 
ful check on valves . .. to see that they 
are kept tight and in good. werking 
order ...is time well spent. Valves are 
tremendously important links in any 
production schedule. 


Valve leakage of steam, water and air 


is not only costly in itself .. . it slows ° 


down production and can, if neglected, 
lead to serious delays and the loss of 
valuable tithe. 


Lunkenheimer Valves, of whatever 
type, with their simplicity of design and 
built-in lasting qualities, are good in- 
surance against production delays due 
to valve failure. They are helping many 
a maintenance crew do a better job. 


A Lunkenheimer distributor is near you to 
assist you with your maintenance and oper- 
ating problems. His facilities and experience 
are at your call. 


ESTABLISHED 1662 


THE LUNKENHEIMER C2: 


—~ QUALITY’ 
CINCINNATI 14, OHIO. U.S.A. 


NEW YORK 13. CHICAGO6 
BOSTON 10 PHILADELPHIA 7 


EXPORT DEPT. 318-322 HUDSON ST. NEW YORK 13, N. Y. 


Fig. 123 
“N-M-D” Globe 
(Non-Metallic Disc) 


Fig. 1640 
“King-clip” Gate 





is based on the equation Q= 345 

DP 

6LF 
in which Q = cubic feet p hour of the 
flowing fluid, D— actual pipe diameter 
in inches, P=pressure drop, Ibs. per 
sq., in., C= specific gravity or density 
of the flowing fluid (water 1.0), L= 
length of pipe-line in feet and F is the 
Fanning friction factor. The value of F 
can be determined by use of the nomo- 
graph. Three typical examples are given 
in which the use of the chart is ap- 
plied. 


Eddy Diffusion. A. A. KaLInsKE AND 
C, L. Pren. Ind. & Eng. Chem. 36 (1944) 
pp. 220-3. 


The diffusion of mass and heat in 
turbulent fluids is a problem of im- 
portance in many chemical engineering 
processes. Experimental data are re- 
orted relating to the diffusion of mass 
by eddies in turbulent flow. The theo 
of eddy diffusion developed by G, 1. 
Taylor is confirmed by experiments on 
the diffusion of foreign material in a 
turbulent water stream. A technique for 
determining directly the eddy diffusion 
coefficient in flowing water has been 
developed, and the method can be 
readily adapted to gases. One of the im- 
portant things revealed by these studies 
is that the scale of the turbulence en- 
ters directly into the eddy diffusion 
relationship, and it must be measured 
or estimated if diffusion in turbulent 
fluids is to be predicted accurately. 


Chart for Distillation of Binary Mix- 
tures. J. W. Faassen. Ind. & Eng. Chem. 
36 (1944) pp. 248-52. 


Frequently a quick approximate 
answer to a problem is more valuable 
than a highly accurate result that re- 
quires a detailed. and time-consuming 
analysis. To this end the author has 
prepared a chart to provide such ap- 
proximations for problems in the dis- 
tillation of binary mixtures, subject to 
the limitations described. The chart is 
applicable to binary mixtures for which 
the usual simplifying assumptions can 
be made regarding equal molar heats 
of vaporization and also where “, the 
relative volatility, does not change ma- 
terially from top column conditions to. 
bottom column conditions. To apply the 
chart it is necessary to have a mean 
value for the relative volatility of the 
component, and to know the minimum 
reflux ratio, in addition to the com- 
position of the feed and the top and 
bottom products from the column. A 
complete solution for the number 0 
theoretical plates and corresponding re 
flux ratios required for a given two 
component separation can be. effected 
in a few minutes. The construction of 
the chart is described, and its accuracy 
is briefly discussed. A table comparing 
values obtained by use of the chart am 
through accurate graphical solutions 1s 
given. 


Cracking Gas-Enriching Oil. Results 
of Laboratory Tests Run at Normal and 
Short-Time Contact. P. T. DASHIELL AND 
L. J.. Wituien. Gas 19 (1943) pp. 37-9. 

Gasoil of 17.8° A.P.I. gravity was 
cracked in an atmosphere of hydrogen 
at temperatures in the range of 14W 
to 2000°F. The purpose of the invest- 
gation was to determine whether It 
could be more completely gasified by 
cracking at higher temperatures am 
shorter time than the temperatures 4 


NKENHEIMER VALVES 
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have demonstrated that they can be 
relied upon for a long uninterrupted 
service and low maintenance cost. 

Write for Catalog,No.42 and name 
of our nearest distributor. 


THE FAIRBANKS COMPANY 


393 Lafayette St., New York 3, N. Y. 
Boston, Mass. Pittsburgh, Pa. 
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Whatever your drying problem... 
KEMP HAS SOLVED IT BEFORE 


K. S. G. silica gel adsorptive dryers are speeding 
forced draft production in every war industry* that 
faces problems in drying gases, liquids or solids. 


Kemp Silica Gel Dryers are available on prompt 
notice in a wide variety of standard types and 
sizes, while specially engineered units to meet 
special requirements are furnished as quickly as 
war conditions permit. To summarize, standard 
units are made in capacities from ten to 100,000 
c. f. m., from atmospheric pressure to very high 
pressures. Activation is by gas, electricity or steam 
as desired, with single tower units for intermittent 
operation or twinned towers for continuous 


production, 


To paraphrase a famous (and living) U. S. 
General, standard units may be had RIGHT 
NOW, special designs will take a little longer. 
Cc. M. Kemp Mfg. Co., 405 East Oliver Street, 
Baltimore-2, Maryland. 


*Except the dehydration of foods, which is a 
different problem altogether. 














times used with present normal car- 
bureted water-gas operation. It was 
found that the maximum enriching 
value obtained was approximately. the 
same under conditions of high temper- 
ature and short time and lower tem- 
perature and longer time. This held 
true also for the percentage of. illumi- 
nants in the gas. Tar production was 
almost constant for all temperatures and 
times of contact, Carbon was apparently 
not formed on cracking oil in hydro- 
gen, although it is formed in the car- 
bureted water-gas set. 


The Science of Coal-to-Oil Conver. 
sions. W. D. Spencer. Petroleum (Lon- 
don) 7 (1944) p. 25. 


The conversion of coal to liquid fuel 
involves, first, the breakdown of the 
complex molecular structure of coal fol- 
lowed by the elimination of oxygen, 
nitrogen and sulfur. There follows a 
partial or complete conversion of the 
residues to paraffinic and naphthenic 
hydrocarbons. The carbonization of coal 
results in the removal of carbon as 
coke, thus increasing the proportion of 
hydrogen in the remainder. An average 
of 2.5 gallons of gasoline is obtainable 
from the tar oil thus produced for each 
one ton of coal carbonized. In the hy- 
drogenation of coal, coal is ground and 
formed into a paste with heavy oil. The 
paste is treated with hydrogen in a 
converter at a temperature of about 
450°C. and a pressure of 250 atmos- 
pheres or higher, in the presence of a 
catalyst. Oxygen is eliminated as water, 
sulfur as hydrogen sulfide, and nitrogen 
as ammonia. The ash of the coal forms 
a sludge. The product is fractionated 
into a light gasoline, a middle oil which 
is hydrogenated further, and a_ heavy 
oil, of which part is hydrogenated and 
part used in making the coal paste. The 
gas produced can be used as fuel or as 
a source of hydrogen. Depending on the 
manner in which the operation is con- 
ducted, the over-all yield of gasoline 
is 60 to 80 gallons per ton of coal. The 
author compares the Fischer-Tropsch 
synthesis of hydrocarbons from carbon 
monoxide and hydrogen with the hy- 
drogenation of coal. Typical yields from 
the Fischer-Tropsch operation are given. 


Products: Properties 
And Utilization 


Factors Affecting the Antiknock Per- 


formance of Postwar Gasolines. T. H. 
Risk. Ethyl News (Feb.) (1944) pp. 


15-18. 


The paper considers the use of war- 
time refinery equipment now used for 
making aviation fuel, in the postwar 
production of motor gasoline, possible 
variations in the chemical composition 
of gasolines and their effect on road 
antiknock behavior, effect of variations 
in engine and vehicle design on antt- 
knock ratings, and the use of laboratory 
octane numbers as a convenient means 
of expressing fuel antiknock quality for 
refinery control. If the petroleum 10- 
dustry continued to produce 100-octane 
gasoline at present full capacity, dump- 
ing the exces$ into motor gasoline, the 
result would be a 2-3 octane number 
increase .in motor gasoline, i.e., [00 
slight to warrant the expense. It 1s 
thought probable that the new equip- 
ment will be used more directly to pro 
duce motor gasolines in accordance 
with postwar demands. The refiner now 
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LUCAS 
EXPANSION 
JOINTS 


Among the many reasons for the 
confidence of engineers in Lucas 
Expansion Joints .. . made by 
Southwest...is their perfect per- 
formance under high tempera- 
tures and pressures required in 


present day 100-octane refineries. 


SOUTHWEST WELDING 
& MANUFACTURING COMPANY & 
ALHAMBRA, CALIFORNIA 
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TODAY 


Eight years of proven 
leadership in actual com- 
mercial use is a simple 
explanation of why more 
cracking plants have used 
Filtrol Catalysts than all 
other types combined. 


FILTROL CATALYSTS 


PRODUCTS OF FILTROL RESEARCH AND DEVELOPMENT 


FILTROL CORPORATION, General Offices : 634 S. Spring St., Los Angeles 


MONTY* 
*Reg. U.S. Pat. Off. 


TOMORROW 


Because Filtrol Catalysts 
are being increased in ef- 
ficiency, resulting in lower 
costs in operation, Filtrol 
Catalysts are gaining in 
leadership as more and 
more cracking plants go 
on stream. 


14, Calif. Plants: Vernon, California and Jackson, Mississippi 


‘ 











has at his disposal twice as many 
methods for making gasoline blending 
stocks as he had before the war. These 
new stocks will increase the antiknock 
value of finished gasoline, but their 
blending possibilities will not be ac- 
curately indicated by laboratory octane 
number alone. The CFR borderline 
knock test method, in-»which road anti- 
knock performance is indicated by means 
of a curve instead of a number, is de- 
scribed. The borderline curve shows a 
fuel’s ability to tolerate spark advance 
throughout the engine speed range; it 
represents the dividing line between 
knocking and nonknocking operation. 
The author feels that this curve and 
method may be utilized in determining 
the blends that may result in an im- 
proved “fit” between engine and fuel. 
By projecting past trends in the anti- 
knock quality of motor gasoline, values 
of 83 ASTM octane number for pre- 
mium fuel and of 78 ASTM octane 
number for regular-grade fuel are in- 
dicated for 1945, The author is of the 
opinion, however, that various factors 
such as improved gasoline blends, con- 
version of new refinery equipment, and 
increased knowledge of engine require- 
ments will contribute to greater im- 
provement in actual service conditions 
than is indicated by the increase in 
octane numbers. 


Resins from Petroleum. A.W. GLEYNN. 
Pacific Plastics Mag. 1 (1943) 16. 37. 


_ The Chemical Corporation of Amer- 
ica manufactures Remilyn resins from 
petroleum fractions by means of a con- 
trolled catalytic reaction. The cost of 
the resins is low. They are highly re- 
active, and have dielectric constants ap- 
proaching that of mica, and have an ex- 
tremely low power factor; they do not 
absorb water. The author tabulates the 
chemical and physical properties of a 
typical resin and describes various pos- 
sible applications. 


Natural Fats as Lubricants. E. M. 
Kier, Mech. Eng. 65 (1943) pp. 809-11. 


The lubricating properties of repre- 
sentative natural fats were investigated 
under conditions of nonfluid friction. 
The Faville-le Cally lubricant-testing 
machine was used. High load-bearing 
capacities and low torque values were 
regarded as criteria of a desirable lu- 
bricant. The vehicle oil used was a well- 
refined mineral oil of 500 S.S.U. at 
100°F. Vegetable oils tested included 
palm, cocoanut, peanut, rapeseed, cot- 
tonseed, and the animal oils included 
were lard oil, white mutton tallow, bees- 
wax, fish oil, hydrogenated marine oil 
and sperm oil. When adding 5 percent 
of the glycerized oil the failure-load 
values obtained were found to be about 
the same for all. At moderate bearing 
loads of 500 to 750 pounds, a 5 percent 
fatty oil solution lowered the torque 
value by approximately one-half the 
maximum effect obtainable with the 
straight natural fat. At increaséd bear- 
ing loads the addition of 5 percent of 
the fatty oil was less effective. It was 
concluded that no single natural fat 
possesses any unique lubricating char- 
acteristics. 


Operating Procedure for Determining 
the Heat. of Combustion of Gasoline. 
E. W. Dean, A. A. WiLLIAMs, AND N. E. 
Fisuer. Ind..& Eng. Chem., Anal. Ed. 16 
(1944) pp. 182-4. 


_ Many of the specifications for avia- 
tion gasoline now in effect include 4 
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The pressure vessel illustrated above is a Your queries will receive the prompt attention) 
good example of the plate steel equipment of our engineering staff. 

coming off Standard’s production lines. This 
Tower, 7’-0” in diameter x 62’-0” long is 
cv @ Ueaded for an 100-octane gasoline plant. 
the §f There, it will contribute its part in producing 
eat. the “juice” that keeps ‘em flying. Standard 


was j Steel technicians and facilities can be put to 
sal work for you now. We like the problems STA ie D A R v 
tough—but don’t slight the easy ones, either. 

STEEL CORPORATION 


All equipment is built to 
ASME and API-ASME code requirements 





SOUND ENGINEERING...PROVED PERFORMANCE 
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WITH VICTORY OVER FRE! 


For a quicker victory over Fire in 
the oil and gas industries, more and 
more operators are learning to de- 
pend on PLUS-FIFTY DUGAS Dry 
Chemical. 

Applied from DUGAS pressure- 
type extinguishers, PLUS-FIFTY 
DUGAS Dry Chemical knocks out 
flammable oil and gas fires with 






poke g Saray ator 
@ 
Laboratories. 


MODEL 150 
WHEELED 
EXTINGUISHER 


Armenicei leclorg 













amazing speed...from safe, Jong 
distances. 

PLUS-FIFTY DUGAS Dry Chem- 
ical is immediately available with- 
out priority. 

Complete information regarding 
it, and priority facts about DUGAS 
Fire Extinguishing Equipment sent 
promptly on request. 


WRITE FOR FREE CHART showing characteristics 
of all types of approved hand fir eextinguishers. 







EXTINGUISHER 
O&G—3-44 


DUGAS ENGINEERING CORPORATION, MARINETTE, WISCONSIN 


OWNED AND 


OPERATED BY ANSUL 


CHEMICAL COMPANY 


MODEL 30-T HAND 









minimum limit for lower or net heat o 
combustion. The authors call attention 
to the fact that the directions given i 


the ASTM method leave a great deal to 


the fact that the directions given.in th 
ASTM method leave a great deal t 
the imagination of the operator. The 
paper discusses the. details that are 
missing in the published directions and 
gives specific instructions covering cons 











ditioning and size of gelatin capsules, 
the filling of the capsules; evaporation — 


losses, and detailed working directions, 
Other methods for bomb-calorimeter 


determinations of the heat of combus- © 


tion of volatile fuels are brieffiy dis- 


cussed and references given to the origi- | 


nal article. A table is given showing the, 





heats of combustion of the reference 
sample in the authors’ laboratory, thé 
data being taken in the course of day 
to day check of the reproducibility of” 






the work. Average deviation of 0.086 
percent is shown, with a maximum de- 
viation of 0.200 percent. 


Corrosivity of Lubricating Oils. G. W. 
Waters AND H. D. Burnuam. Ind. & 
Chem. 36 (1944) pp. 263-71. 


Corrosion of the bearings of an in- 
ternal combustion engine by lubricating 
oil occurs in service under conditions 
that simultaneously effect other chemical 
changes in the lubricant. In general, an 
unused oil contains no corrosive sub- 
stances, but the oil can be regarded as 
being potentially corrosive. The devel- 
opment of the potential corrosive prop- 
erties of the oil occurs under conditions 
representative of those in service that 
lead to the simultaneous oxidation of 
the oil. Potential corrosivity is most 
accurately measured in the engine; how- 
ever, laboratory tests that age the oi 


under conditions representative of sery-” 


ice, predict with reasonable accuracy its 
potential corrosivity. Potential corro- 
sivity is expressed as the milligram 
weight loss per square centimeter sus- 
tained by the metal under the selected 
conditions of test. On the other hand, 
every lubricant can cause immediate cor- 
rosion to some degree, varying from 
zero to relatively great magnitude. This 
may be termed “existent corrosion.” It 
may be defined as the corrosion caused 
by a lubricant under conditions that 
lead to no, or at least to small change 
either chemically or physically,. other 
than that directly associated with the 
occurrence of corrosion. An apparatus 
for the measurement of corrosivity is 
described. The effect of temperature, 
time, nature of oil, concentration of re- 
actants, and physical factors of tests on 
both types of corrosivity are described. 





Ethyl Corporation announces that 
four members of the management sta 
have been named to new posts in 4 
series of organizational changes which 
include creation of another vice presi- 
dency. Harry W. Kaley, formerly get- 
eral sales manager, has been elected a 
vice president. In his new post, his 
principal duties will be coordinator 0 
all company activities. Julian J. Frey, 
formerly manager of the technical serv- 
ice department, has been appointed gen- 
eral sales manager, and Richard 
Scales has been placed’in charge 0 
technical service. Joseph A. Costello, 
for the past two years with the Office 
of Petroleum Administrator for Wat, 
has been named assistant general mai 


ager of the manufacturing and traffi¢ ” 


department. 
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Atmospheric Condenser 
designed for 5000 Ibs. w. p. 


HEAT EXCHANGERS 


deliver Top Performance because: 


1. EFCO ENGINEERS ARE HEAT EXCHANGE SPECIALISTS WITH YEARS OF EXPERIENCE 
. . . Result: thoroughly designed and engineered heat exchangers that side-step 
trouble, save money, and operate at high efficiency. 


2. SUPERIOR WORKMANSHIP by men who specialize on 
heat exchangers assures extra durability, lower mainte- 
nance cost, and long service. 


EFCO regularly designs and fabricates heat trans- 
fer equipment for the nation’s leading companies. 


ENGINEERS & FABRICATORS-int. 


—{___F. 0. Box 7395 ‘FFoo )__HousTON, Texas | ; 








Chemical Pump 


National Carbon Company, Cleveland 
1, Ohio, announces it has designed a 
corrosion-resistant centrifugal pump for 
chemical process industries which is 
out of the experimental stage and has 
been standardized in three sizes. 

Constructed of chemically inert “Kar- 
bate” material, which is a carbon stock 
made impervious to seepage of liquids 
under high pressure, the pumps have 
shown excellent performance and serv- 
iceability under plant operating condi- 
tions in a variety of chemical applica- 
tions, it was said. 

Their resistance to practically all cor- 
rosive fluids, including acid mixtures 
such as HCL and 2SO.u, give the 
“Karbate”- pumps a much longer life 
span than can be achieved by pumps 
constructed of other materials and at 
the same time avoids metallic contam- 
ination of liquids being handled. “Kar- 
bate” pumps may be used where sud- 
den variations of fluid temperature in- 
duce thermal shock. 

The largest of the three pumps 
operates against a 100-foot head. They 
are so engineered that from inlet to 
outlet the liquids are in contact with 
the “Karbate” material. The “Karbate” 
sleeve covers the steel shaft, and is 
cemented to the impeller disc rather 
than to the shaft itself. The shaft end 
is covered with the “Karbate” cap. The 
pumps are sealed with a rotary faced 
seal, thereby eliminating the mainten- 
ance problems inherent ir stuffing 
boxes. 


Laboratory Apparatus 


Numbered among many laboratory 
procedures for which the development 
of improved apparatus has been accel- 
erated by the war program, is a new 
sulphur train, originated by Universal 
Oil Products Company, and built by the 
Precision Scientific Company, 1736 N. 
Springfield Avenue; Chicago. The 
method, identified as U.O.P. Method 
H-201-43-A, determines small quantities 
of sulphur, 0.0002 to 0.05 percent, in 
combustible liquids and gases. The sam- 
ples are burned in a stream of purified 
air and the products of combustion ab- 
sorbed in a solution of sodium mypo- 
bromite. The sulphur is then determined 
as sulfate by turbidimetric measurement 
of colloidal barium sulfate. 


The apparatus consists of an air- 


pressure regulator and filter pressure 
gauge, air-purification furnace, cooling 
water regulator, 


tank, gas scrubbers, 





NEW EQUIPMENT FOR THE MODERN PLANT 








“Karbate” Chemical Pump 


moisture trap and bank of eight A.S. 
T.M. sulphur lamps. 

Compressed air controlled by a pres- 
sure-reducing valve, is reduced to two 
pounds, then passes through an acti- 
vated charcoal tower and into the air 
purification furnace containing a heated 
stainless steel U-tube 1 inch in diameter 
by approximately 4 feet long, filled with 
quartz chips. . 

Air leaving the furnace is cooled to 
approximately room temperature by 
passing through a water-jacketed cop- 
per-coil condenser at the furnace outlet. 
The air at room temperature passes 
successively through three scrubbers— 
water, sodium hypobromite, and sodium 
hydroxide—then through a_ constant 
pressure regulator, into a moisture trap 
fitted into a vacuum bottle, and finally 
into a distribution manifold serving the 
eight A.S.T.M. sulphur lamps. 

For the determination of sulphur in 
gases, the apparatus includes eight Dur- 
alumin weighing bombs, 35 ml. capacity, 
for connecting to the sulphur lamps. 


Flowmeter 


Schutte & Koerting Company, 12th 
and Thompson Streets, Philadelphia 22, 
Pennsylvania, announces its “Universal 
Rotameter” for indicating the rate of 
flow of liquid or gas in a pipe line. 
Design advantages incorporated in the 
new instrument include improved ap- 
pearance, greater flexibility and easier 


1 





maintenance. One-piece frame construc- 
tion similar to the previous “SK Rota- 


meters” has been retained and new type. 


énd-castings allow for 25 different pip- 

itig hookups. Inside the tube can be 
aned without. removal and tube as- 
‘bly can be withdrawn if necessary 

without disturbing pipe connections, 






Timing Mechanism 


Taylor Instrument Companies, Ro- 
chester, New York, announces the 
Taylor process timing mechanism for 
fulscope temperature or pressure con- 
trollers, production of which was sus- 
pended soon after the beginning of the 
war, is again available. 

This device is built into either the 
single duty recording temperature or 
pressure controller and functions as fol- 
lows: the proceSs is started manually by 
adjusting the instrument for the desired 
time period. Timing begins, not immedj- 
ately, but when the apparatus reaches 
the desired control point, no matter how § 
long or short a time that may take. At 





Taylor Process Timing. Mechanism 


the end of the timed period the process 
timing mechanism automatically ends 
the process. 

Several variations of the instrument 
are available so as to assure maximum 
usefulness over a wide range of specific 
applications. Because it is designed for 
use in the fulscope case, the user enjoys 
the advantages of the five interchange- 
able forms of fulscope control, fixed 
high sensitivity, adjustable sensitivity, 
adjustable sensitivity with automatic re- 
set, adjustable sensitivity with pre-act, 
adjustable sensitivity with pre-act and 
automatic reset. 


Engine-Driven Welder 


The Lincoln Electric Company, Cleve- 
land, Ohio, has announced an engine- 
driven welder rated at 200 amperes. The 
outfit is of light-weight construtcion, but 
ruggedly built, with enclosed, rubber- 
mounted engine of 29 horsepower. 

The unit has a current range of 
to 250 amperes. Dual control of welding; 
current is accomplished by adjustment 
of series fields and generator speed. 

Uniform current for carbon-arc weld- 
ing is supplied by the unit with bare o 
coated electrodes. 

The generator control of “job selec 
tor” is said to assure accuracy of opel 
circuit voltage and also permits precis¢ 
control ‘of engine speed from 1500 10 
1150 rpm. In addition, this/control may 
be used to manually reduce the engine 
speed to as low as 750 revolutions pe 
minute whenever it is necessary to stoP 
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Closed water cooling 


improves efficiency 


Information supplied by “Petroleum Refiner” 


Even the cooling water for gas engine driven 
compressors is doing its share of metal saving by 
circulating in a closed system. This is in contrast 
with the former practice of picking up water from 
a pond or the base of the cooling tower, circulating 
it through the engine jackets and releasing it at 
its source. 

The closed water system starts with water, 
chemically treated to remove all scale forming 
particles, continues to travel from storage tank to 
the engines and back to tankage, where the small 
loss is daily replenished with more chemically 
treated water. This water gets but little opportu- 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING 
DATA ON MOLYBDENUM APPLICATIONS. 


Clima 1 
5 A 
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nity to pick up oxygen, which is now recognized 
as an enemy of metal. 

Holding cooling water in a closed system has 
developed along with knowledge that no wide 
variation in temperature is needed for this opera- 
tion. Formerly engine cooling water was selected 
from the coldest source. It has been learned that 
no more than 20 degrees of difference between 
the temperature at intake and outlet from the 
jackets is desirable. 

The closed water system calls for control through 
instrumentation and the result is better operation 
and longer life for gas engine driven compressors. 


MOLYBDIC OXIDE, BRIQUETTED OR CANNED 
FERROMOLYBDENUMe: “CALCIUM MC.YBDATE” 
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TO MEET THE EXACT REQUIREMENT 
ENGINEERED *.° © OF YOUR JOB 













TO DELIVER YEARS OF TOP-NOTCH 
FABRICATED . . . scevice 





The many factors influencing the design and 
construction of heat exchangers in relation 
to the user’s particular needs are handled 
by our experienced staff of Engineers . . 












Our heat exchanger knowledge is bucked by 
over thirty consecutive years in the field of 
pressure vessel fabrication . . . a reputation 





: : DOWNINGTOWN IRON WORKS 
iwaduasa- °°" DOWNINGTOWN, PA. 


HEAT EXCHANGERS 











for quality workmanship and adequate, 
modern facilities. 






REPEAT orders were over 70% of Downingtown’s 1942-3 business. 


Good design, the right materials, “built-in” quality and dependable operation, 
Gre reasons enough to order your next heat exchanger from Downingtown. 


















































Specify Kel-Bloc insulation and let one 
block do the work of two! 

For applications up to 1600°F. this 
refractory covers the full temperature 
range, eliminating the old fashioned 
method 9f using two blocks...an 
important feature in these days when 
speed is so essential. 

Efficient, high temperature and mois- 
ture-resistant, Kel-Bloc is particularly 
recommended for the insulating of 
pressure vessels, heat exchangers, 
steam accumulators, boilers, furnaces, 
oil heaters, dryers, ovens, breechings, 
ducts. 

Kel-Bloc is composed of long fibre 
black Rockwool, felted and bonded 
together to give uniform density. Due 
to a special method of felting, all voids 
are eliminated and stratification is 
uniform: 








‘Sales Office: 225 Broadway, New York, 7, N. Y. 





THE M. W. KELLOGG COMPANY 


Plant: Jersey City, N. J. 





Representatives in: Chicago, IH. + Detroit, Mich. + Pittsburgh, Pa. 














Lincoln Engine-Driven Welder 


welding at intervals of a few minutes. 
This feature permits adjustment of en- 
gine speed to fit the individual job and 
also holds fuel consumption and engine 
wear to the minimum. 


Long-Taper Pipe Reamer 
The Ridge Tool Company, Elyria, 

Ohio, has perfected a pipe reamer of 

extra long taper design. It is claimed 





Long-Taper Pipe Reamer 


that the reamer avoids flaring, splitting, 
or reducing the wall of pipe, and that 
it cuts burrs unusually clean and easily 
from the inside of pipe or conduit. The 
reamer is provided with a ratchet 
handle. 


Release Link 

Grinnell Company, Providence 1, 
Rhode Island, announces a new 500- 
pound release link (quartzoid bulb 
type), a heat-operated device for use 
with heavy loads where positive, self- 
releasing action may be required. This 
is the first link of this capacity made 
available. 

It is essentially a fire-protection de- 
vice used in refineries and chemical! 
plants where self-releasing action of 
valves would check running fires. It is 
used on storage tanks for automatic re- 
lease of “floating roofs”; on board ship 
for automatic jettisoning of inflammable 
deck cargo. The advantages of this link 





Grinnell Release Link 
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8” H-W Type 
146 Drairer 


6” H-W Type 95 8” H-W Type 90-91 8” H-W Type 140-141 











a Vent Trap Continuous Drainer Drainer 
a 
Excellent Delivery 

ng, \. : 
nat \\\ 
E | FREE 
‘he \ 
het . 

Bulletin No. 100 

Contains complete specifica- 

l, tions of application and con- 

oe struction, sizes, weights and 
ad prices. Address Dept. C-4. 
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saavens Performance ¥ 
Box: ATERS 


TULSA, OKLAHOMA 


NEW YORK @ CHICAGO @ PITTSBURGH @ PHILADELPHIA @ BOSTON @ CINCINNATI @ ST. LOUIS @ KANSAS CITY ©@ DENVER 
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Sound Distillation Deateuds Waste 


Hicks’ Chemical Distillation Equipment cooperates 
with industry to prevent waste and inefficiency. 
Complete distillation units are designed to meet 
the most exacting requirements. 


-_ 
2. BD. Hicle, SONS CO., INC. 


12 } 








with its quartzoid bulb include: high 
load capacity, wide range of thermal 
ratings, éxtfeme sensitivity, and resist- 
ance to corrosion. 

The addition of this high capacity 
link completes a line of Grinnell release 
links having load capacities of 3, 20, 150, 
and 500 pounds. 


Truck-Mounted Pump 


Blackmer Rotary Pump Company, 
Grand Rapids 9, Michigan, has an- 
nounced a new truck pump with a 
double bearing arrangement, one on 
each side of the rotor. This placement 
of bearings, the announcement says, 
should virtually eliminate shaft whip 
and distortion. 





Blackmer Truck Pump 


The pump is compact and light, mak- 
ing it suitable for mounting on small 
trucks. It is designed for standard 
power-take-off drive and has a capacity 
of 35 gallons per minute at 525 revolu- 
tions, normal operating pressure 45 
pounds. A relief valve built into the 
pump casing will by-pass the entire 
capacity of the pump without shock. 
Suction and discharge connections are 
tapped for 1%4-inch iron pipe. 


Electrodes 


The Anthony Carlin Company, Cleve- 
land, Ohio, has announced four recent 
additions to its line of welding elec- 
trodes. Grade P-61 is a shielded arc, 
general purpose, straight polarity D.C. 
electrode for welding mild steel in all 
positions. It is designed especially for 
fast production where high currents are 
used and the arc action is strong, and it 
meets the requirements of A.W.S. 
Classification E6012. P-103 is a shielded 
arc A.C. electrode suitable for all posi- 
tion welding. It meets the requirements 
of A.W.S. Classification E6011 and 
A.S.M.E. Par. U-68,. This electrode is 
also suitable for welding the low-alloy 
high-strength steels when these steels 
are used primarily for their high 
strength properties. P-170 and P-180 are 
bare and wash coated electrodes meet- 
ing the requirements of A.W.S. Classi- 
fications E4510 and E4511 respectively. 
These are straight polarity D.C. elec- 
trodes which have a broad field of ap- 
plication where the physical properties 
indicated in the specifications are ac- 
ceptable. 


Line Blind 


Hamer Oil Tool Company, 2919 Gar- 
denia Avenue, Long Beach 7, California, 
announces a bolted type line blind es- 
pecially designed for pipe-line applica- 
tions, and also a union type blind. 

The bolted type blind, designated as 
Model EW30, is available in sizes from 
2% to 12 inches, of all-steel construc- 
tion. All flange nuts as well as the stud 
for spreading the flanges apart when 
changing the plate or spectacle are de- 
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It's YOUR 


ij 
money, mister 
AND YOU CAN SPEND IT FOR 





pe Sill Viner 


PALMER 


"Rodd - Reading - Mercury " } 
THERMOMETERS 


When American industry again 
- converts its men and machines to 
peacetime needs, you can expect 
outstanding improvements in most 


THIS 





OR THIS 


4 A Steam Trap requiring 
7 fittings to install 











everything you buy. Palmer will 
be up in front with the finest 


















“Red-Reading-Mercury” Thermom- 
eter ever made. We are proud of Easy 
our contribution to the war effort fo din g 
and we will be equally proud of 

our advanced contribution to the progress of the 
petroleum industry when peace comes. 





A Super-Silvertop Sp, Remember Palmer! For this 
Dodi P Steam Trap 
eauiring one fitting to install 





outstanding name in ther- 





mometers is your guarantee 


@ When considering the purchase of Steam Traps, it’s of accuracy, utmost depend- 


your money that is being spent. You can select a trap ability, and long life. Palmer 
requiring many fittings and the extra time to install | Thermometers cover every 
them ... or you can buy a Super-Silvertop Steam Trap temperature indicating and 
that is installed straight-in-line or as an elbow requir- recording need for the pe- & 
ing one fitting (in some cases two), and necessitating 





trol fini 
approximately an hour’s less labor for each installation. 3 se = taing ond-netwral PALMER 
3 va 5 : : gasoline industry. MERCURY ACTUATED 
Which will it be? If there is a question of doubt in SUPERIOR RECORDING 
your mind, send for the book, “How to Choose a Steam THERMOMETER 


Trap.” It gives you complete, concise and detailed in- 
formation on a Steam Trap to fit your particular job. 


THE V. D. ANDERSON COMPANY 


1942 WEST 96th STREET © CLEVELAND 2, OHIO 
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REPRODUCIBLE ACCURACY (Spring- 
Loaded Constant-Tension Guide Rod) 


tionand wee tech- 


Pproce- 
Inthis tion will 
Sei found ete who 


ADVANTAGES 
DESIGNED FOR 
YOUR BENEFIT 


EXCLUSIVE 
FEATURES 
YOU CAN 
APPRECIATE 


2. 


NO DAMAGED FLOATS (Spring Float 
Stops) 


WILL METER CORROSIVE FLUIDS UNDER 
HIGH PRESSURE (High Pressure Stuffing 
Boxes) 


a 


EASY ADJUSTMENT OF STUFFING BOXES 
(Simply Loosen or Tighten with Wrench) 


EASY TO READ (White-backed Meter- 
ing Tube) 


EASY TO CHANGE FROM ONE SERVICE 
te oT (Removable Calibration 


ROTAMETERS 











GET THIS COMPLETE CATALOG 
on @ new line of Rotameters 
of giving details of the exclusive 
features outlined above, and 









COCHRANE CORP. 





howing the mpl flee. 





3115 WM. 17th Street, Philadelphia 32, Po. 

















signed for turning with a straight bar. 
The plate or spectacle may be had with 
a squeeze-type or pressure-seal packing 
retained in an annular groove in the 
plate, or it may be smooth for use with 
flat gaskets. Ends are threaded or bev- 
eled for welding. 


Model BW30, Bolted 
Type. 


Model L150, Union 
Type. 


The union type blind is made of steel 
and is available in sizes of %-inch and 
larger. It consists of two subs which 
may be screwed or welded in the line, 
and a bar-operated nut slotted to re- 


‘ceive the plate and flat gaskets. When 


the nut is turned to the left the faces 
of the subs are spread enough to release 
the plate. Turning the nut to the right 
draws the subs together so that the 
plate is tightly clamped between them 
and a positive seal is effected. 

Both blinds can be operated by one 
man to effect a positive and permanent 
shut-off, or to open the line in about 
one minute. The body in each case is 
enclosed to prevent spilling of the line 
fluid while the plate is being reversed. 


Radial Propeller Agitator 


Struthers Wells Corporation, Process 
Division, Warren, Pennsylvania, is offer- 
ing a radial propeller agitator that 
causes movement of liquids by propul- 
sion rather than centrifugal action. Ac- 
cording to the manufacturer, this agita- 
tor has proved exceptionally efficient in 
many difficult industrial applications. 

The propeller agitator combines the 
high speed and peripheral velocity of 
the conventional propeller agitator with 
the vertical mounting and radial flow of 
the turbine type agitator. This new agi- 
tator consists of three simple parts; hub, 
supporting arms and agitating blades. 
The blade is parallel to the shaft, and 
is pitched a few degrees from a right 
angle to the center line of the support- 
ing arm—thereby forcing the agitated 
liquids radially outward. 

The degree of pitch of the agitator 
blades is determined by the type of 
agitation required and is quickly and 
easily adjusted. Where severe cutting 
action is an essential factor, the degree 
of pitch is small, allowing high per- 
ipheal blade speed. If movement of the 
agitated liquids with a minimum of tur- 
bulence is required, the degree of pitch 
is increased and the peripheal blade 
speed is thus decreased. 

Normal location of the radial propeller 
agitator is on the vertical center line of 
the vessel, giving uniform movement of 
the contents without dead areas. The 
agitator can be driven by direct-motor 
connection, by single-reduction gearing 
or gear motors in combination with 
belts. It can be used in open or pressure- 
vessel applications. 





‘Fire Extinguishing 


Cardox Corporation, 311 North Michigan 
Avenue, Chicago 1, Illinois, is distributing a 
bulletin on carbon dioxide in engineered fire 
extinguishing systems. 
















































WILL BE AN 
URGENT POSTWAR NEED 


Maybe it is entirely too early to order your 

















































postwar Water System. Maybe you can't 
even determine the amount of water you 
may need. Bat you do know that you are 
going to be pretty “hard boiled” about 
such things as long-life quality—top flight 
efficiency—and extra low operation cost. 
Summing it up, you are going to de- 
mand the very features that have made 
Layne Water Systems world famous. But 
you are not going to buy on reputation 
alone. You are geing to ask for a lot of 
bed-rock facts and figures. You will want 
to know exactly what you are getting for 
your dollars. j 
Fortunately, you are going to be the very 
kind of prospect that Layne likes to meet— 
the kind of buyer that will understand and 


fully appreciate the incomparably fine fea- s 
tures found only in Layne Turbine Pumps k 
and Water Systems. You are going to be 
a ‘dandy postwar customer, and like hun- v 
dreds of other “look before you leap" buy- t! 
ers, you are going to be a 100 percent 
satisfied Layne customer. re 
For literature and further facts, address ir 


Layne & Bowler, Inc., General Offices, Mem- 
phis (8), Tenn, 


AFFILIATED COMPANIES: Layne-Arkansas Co., 
cag gh Ark. * Layne-Atlantic Co., Norfolk, 


* Layne-Central Co., Memphis, Tenn. * 
Layne-Northern Co., Mishawaka, Ind. * Layne 
Louisiana Co., Lake Charles, La. * Louisiana 


., Monro mroe, La. 
New York City * La 
waukee, Wis. * - 
* yne-Texas 
Western Co., 
Co. of Minnesota, Minneap olis, Minn * 

tional Water Supply Ltd., ndon, Ontario, TSenada 


# [syné 


WELL WATER SYSTEMS 
DEEP WELL PUMPS 


BUILDERS OF WELL WATER SYSTEMS 
FOR INDUSTRIES AND MUNICIPALITIES 


e-New York Co., 
ne-Northwest Co., Mil- 
‘qene SLagaw 


Layne- LS ene 
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FIREPROOF! 


Since it’s cellular glass, this new 
low-temperature insulation just 
won’t burn. As a result, it reduces 
the fire hazard and conforms with 
requirements for a non-combustible 
insulation material. 





PHYSICAL PROPERTIES 


Average crushing strength, 

150 Ibs. per sq. in. 

Modulus of rupture..... 90 lbs. per sq. in. 

Modulus of elasticity, 

63,000 Ibs. per sq. in. 

Impact resistance.......... 66 foot-pounds 
Absorption (24 hr. immersion in water), 

0.4% by volume, 2% by weight 

(all at surfaces) 


Be ity 600s dak ndiceccsostarerek 0 
Capillarity ..... cc hhvwinses aaa cease ee 0 
Volume change with moisture............ 0 


trea i at 50° F.), 
0.45 B.T.U. per hr. per sq. ft. 
per °F, per in. 
Specific heat...... -16-.19 per Ib. per °F. 
Coefficient of expansion......... 46 X 10-7 


® 














STRONG! 


Tests made in Armstrong’s tech-_ 


nical laboratories show that the 
compressive strength of Foamglas 
averages 150 Ibs. per sq. in. Walls 
and partitions of this unusually 
strong insulation are self-sustaining 
up to 18’ in height. For most types 
of solid walls or partitions, Foam- 
glas can be erected without framing 
members. The result is greater econ- 
omy in construction because of re- 
duced labor and material costs. 


FOAMGLAS 


the NEW 
Insulation That's 
Permanently 


Efficient 








MOISTURE- and VAPORPROOF! 


Made of thousands of tiny cells iso- 
lated from one another by thin 
glass walls, Foamglas is impervious 
to moisture and vapor: Thus this 
insulation is as efficient years later 
as the day it was installed. 


~ ~ ~ 


The combination of these important 
properties in a low-temperature insula- 
tion. makes Foamglas a material well 
worth investigating. Complete physical 
data will be turnished on request. Write 
today for the booklet, “Armstrong’s 
Foamélas,” to Armstrong Cork Company, 
Building Materials Division, 7505 Con- 
cord Street, Lancaster, Pennsylvania. 


* Reg. U. 8. Pat. Off. Product Mfg. by Pittsburgh Corning Corp. 


AV SLA 


{ product of Insulati« 


CORKBOARD 
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MINERAL WOOL BOARD 


) FOAMGL AS 


» Headquar ters 
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Special 
New Crane 
VALVES 


IN STOCK 


*« 





Immediate Shipment 


No Priority 


* 


6—10"’ Fig. 471/2XR Series 15 Butt 
Welding OS&Y Gate Valves .$271.40 


4— 3" 


Fig. 471/2XR Series 15 Butt 


Welding OS&Y Gate Valves. 


11—2!,"" Fig. 471/2XR Series 15 Butt 
Welding OS&Y Gate Valves. 


5—1)/,'' Fig. 32X Series 30 
Screwed OS&Y Gate Valves 


35—11/2"' Fig. 33XR Series 30 
Flanged OS&Y Gate Valves.. 


36—11/."" Fig. 33 X Series 30 
Flanged OS&Y Gate Valves... 


25—3"’ Fig. 331/2XR Series 30 Butt 
Welding OS&Y Gate Valves. 


4-2" 


Fig. 3312XR Series Butt 


Welding OS&Y Gate Valves 


2—1"' Fig. 76X Series 60 
Flanged OS&Y Gate Vaives.. 


40—3/,"" 


Fig. 79X 600% F. S 


Figd. OS&Y Gate Valves..... 


ih 


Fig. 79X 600# F. S. 


Figd. OS&Y Gate Valves.. 


1S," 


Fig. 79XR 600# F. S. 


Figd. OS&Y Gate Vaves..... 


2—1"' Fig. 176X 900# F. S. 
Screwed OS&Y Globe Valves. 


20—1l'/2"" Fig. 


196XR 600# F. S. 


Figd. OS&Y Globe Valves.... 


S—4" Fig. 14742X Series 15 Butt 
Welding Swing Check Valves. 


2—3'" Fig. 1472X Series 15 Butt 
Welding Swing Check Valves. 


34—l14"" Fig. 


158X Series 30 


Screwed Swing Check Valves 


ll—4"" Fig. 169X Series 40 
Figd. Swing Check Valves... 


66.70 


59.80 / 


60.72 


63.80 


63.80 


96.80 


72.60 


78.20 


38.40 


38.40 


38.40 


26.88 


55.97 


89.73 


67.90 


48.50 


133.50 





_ Marinette, 





* BUSINESS NOTES x 


Allis-Chalmers Manufacturing Com- 
pany, Milwaukee, announces appoint- 
ment of John Avery 
as manager of the 
blower and compres- 
sor department. He 
has been assistant 
manager of the. de- 
partment since 1935. 
He came to the com- 
pany in 1931 when it 
assumed American 
interests of Brown- 
Boveri Company 
and began to manu- 
facture high-speed 
centrifugal compres- 
sors, among other 





products of the 
Swiss company’s de- John Avery 
sign. Prior to his 


association with American Brown- 
Boveri Company, he had been with the 
General Electric Company and with 
Brown-Boveri in Switzerland, and has 
been active in the compressor field for 
20 years. 


The Brown Instrument Company has 
placed Al J. McCullough and Jack E. 
MacConville in joint charge of industrial 
ne sales at its Cleveland, Ohio, 
office, 


Cardox Corporation, Chicago, has 
added W. L. Norem and J. L. Ballard 
to its staff of chemical engineers. 


Allis-Chalmers Manufacturing Com- 
pany has named William C. Johnson, 
general manager of sales, to a vice presi- 
dency, along with J. M. White and 
W. A. Roberts, the latter manager of 
the tractor division. 


Bailey Meter Company has elected 
R. S. Coffin president to succeed E. G. 
Bailey, founder of the. company, who 
has become chairman. Coffin was treas- 
urer of the company when organized in 
1916 and has been vice president since 
1925. Other officers are R. E. Woolley, 
vice president, and J. H. Black, secre- 
tary-treasurer. 


A. O. Smith Corporation, Milwaukee, 
has appointed Pacific Metals Company, 
San Francisco and Los Angeles, dis- 
tributor in California, Nevada and Ari- 
zona, for its welding equipment and 
electrodes. Substantial stocks are to be 
carried by the distributor at both cities. 


Dugas Engineering Corporation, 
Wisconsin, announces ap- 
pointment of Clif- 
ford H. Wyman, for- 
merly manager. of 
the firm’s district of- 
fice in Chicago, as 
sales manager. He 
will be responsible 
for direction of the 
company’s sale of 
Dugas dry chemical 
fire extinguishers. 
Prior to joining the 
Dugas organization 
in January, 1941, 
Wyman was em- 
ployed by Standard 
Oil Company (Indi- 
ana), and for 14 years 
revious to that time he was with Merco 
ordstrom Valve Company, serving as 
district manager at Chicago, Detroit and 
New York. : wee 





C. H. Wyman 


Selleg has been ap- 


Westinghouse - 
Electric and Manu- 
facturing Company 
announces that L. A. 


pointed manager of 
the company’s petro- 
leum, chemical, and 
mining section, 
Northwestern Dis- 
trict, with headquar- 
ters in Chicago, Illi- 
nois. He has been in 
the Milwaukee, Wis- 
consin, office since 
1925. 





L. A. Selleg 


’ Hanlon-Waters, manufacturer of con- 
trol instruments, has been acquired by 
interests owning McAlear Manufactur- 
ing Company and Climax Engineering 
Company, and in the future will be 


operated as a division of the latter 
group, under continuing Hanlon-Waters 
management. 

McAlear Manufacturing Company, 
Chicago, is the maker of similar con- 
trol devices used principally for in- 
dustrial and heating service. 

The two companies will be operated 
as separate divisions using the full plant 
facilities of each, it was stated. How- 
ever, there will be close collaboration 
between the engineering and sales staffs 
and each line will be immediately sup- 
plemented by exclusive developments, 
patents and features of the other. 

McAlear Manufacturing Company will 
take over selling and distribution func- 





ek scree 





COPPER 
WEETENIN 











‘te 


COPPIAR 
SUP RAS 


is preferred by leading re- 
fineries because of its high 
copper content, dependable 
uniformity and exceptional pu- 
rity and freedom from foreign 
and inert matter. 


99% + PURE 


Quotations on request, on any 
quantity required. Shipments 
can be made from our nearest 
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THESE QUALITY PRODUCTS 


contribute to more efficient 


REFINING © PIPE LINE © DRILLING * PRODUCING 


The companies listed at the right have 
made superior products for the great oil 
industry for years. It is our privilege 
to distribute these quality products to 
majors and independents in the greatest 
oil producing and refining area in the 
world——the Gulf Coast. 


‘ 


THIS SERVICE MEETS THE 
DEMANDS OF OIL MEN 


Oil is a fast moving industry. Time is the 
essence. Realizing this, our supply house 
makes deliveries when promised and co- 
operates with our customers in emer- 
gencies——day or night. : 


910 NAGLE STREET, HOUSTON ° 





ROSE- HOSKINS 


1365 CROCKET STREET, BEAUMONT 


The following are among the leading © 










lines distributed by 
WALLACE-ROSE-HOSKINS 


YOUNGSTOWN SHEET & TUBE CO.—Pipe 

WM. POWELL CO.—Powell Valves 

TAYLOR FORGE & PIPE WORKS—F. S. Flang S | Weld- 
ing Fittings 

STEWART R. BROWNE CO.—Gaskets and Packing 


CLAYTON MARK & CO.—F. S. “Petro,” “Hydro,” “Mark,” 
“Handle-Bar’” Unions 


JOHNS-MANVILLE CORP.—Packing 

NEW YORK RUBBER CORP.—Mechanical Rubber Goods 
NICHOLSON FILE CO.—Files 

PAGE BELTING CO.—tLeather Belts 

STOCKHAM PIPE FITTINGS CO.—C. I, and M., |, Fittings 
REPUBLIC STEEL CORP.—Bar Iron, Angles, Shapes, Bolts and Nuts 


ma oe G. ped & SONS CO.—wMilford Hand, Power, Band 
Ww 


GREENE, eo & Co. —Pulmette Packing 

J. H. WILLIAMS & CO.—Wrenches, Tongs, Pipe Vises 

—_— TWIST DRILL & MACHINE CO.—Reamers, Drills, Taps, 
utters 

































RIDGE TOOL CO.—Wrenches, Pipe Cutters, Vises 


wap ood TOOL CO.—Wrenches, Pliers, Screw Drivers, Punches, 
isels 


MID-WEST ABRASIVE CO.—All types of Abrasives 
CORTLAND GRINDING WHEEL CORP.—Grinding Wheels, Chucks 


TOLEDO PIPE THREADING MACHINE CO.—Pipe Dies and Thread- 
ing Machines 


THE DUFF-NORTON MFG. CO.—Jacks 

ERIE TOOL CO.—Wrenches, Vises, Pipe Cutters 
GATES RUBBER CO.—V-Belts, Rubber Goods 
CLOVER MFG. CO.—Abrasives 

BETHLEHEM STEEL CO.—Wire Rope, Sheets, Nails - 






















WALLACE -ROSE-HosKing 
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SMOOTH-ON 
REPAIR 
RECORDS 


This is but one of the innumer- 
able applications of SMOOTH-ON 
to stop leaks. This many-purpeose 
iron repair cement makes equally 
practical, economical, speedy and 
lasting repairs to cracks, seams, 
rivets, and joints that cause trou- 
ble. SMOOTH-ON repairs do not 
require heat or dismantling of 
apparatus; and have been found 
helpful by engineers on pumps, 
heaters, process apparatus, tanks, 
and other apparatus, as well as on 
pipe lines and for tightening lodse 
fixtures and parts of equipment. 
A can of SMOOTH-ON in your 
plant will prove a valuable “first 
aid” on many trouble jobs that 
might otherwise cause lengthy and 
expensive delays. 


tainers from your supply E 
house, or if necessary, eo" 
from us. For your protec- K 
tion, insist on SMOOTH- 
ON, used by engineers} 
and repair men for over 3 

50 years. 


REPAIR HANDBOOK 
SHOWS HOW 


40 pages, 170 diagrams, 
and simple concise instruc- 
tions for practical repairs 
to plant equipment, pipe 
lines and structures. A ne- 
cessity in every plant. Your 
copy sent FREE if you fill 
in and return the coupon. 


wy MFG. Peg Dept. lhe aut 
omm ve., Jersey City 4, N. J. 
Please wand SMOOTH-ON HANDBOOK 











tions of both companies in the indus- 
trial, power, processing, marine and 
heating fields. Hanlon-Waters will con- 
tinue to concentrate in the oil field. 

The Hanlon-Waters line includes, in 
addition to automatic control instru- 
ments, bolted and welded steel tanks 
and separators. The company holds 
large government contracts for portable 
military pipe lines, which the company’s 
engineers helped to develop. 

Climax Engineering Company, Clin- 
ton, Iowa, third member of the group, 
manufactures gas, butane and diesel en- 
gines, electric generating sets, etc. 


C. M. Kemp Manufacturing Company, 
Baltimore, has appointed D. B. Gooch 
its sales manager. Gooch for the past 
eight years has been sales engineer for 
Blaw-Knox Division of Blaw-Knox 
Company, previously having been sales 
engineer for J. P. Devine Manufac- 
turing Company. He is a chemistry 
graduate from Alabama Polytechnic In- 
stitute and has had experience- as a 
chemist with Gulf States Steel Company, 
Gadsden, Alabama, and Gulf Refining 
Company at Port Arthur, Texas. 


General American Transportation 
Corporation, Chicago, announces ap- 
pointment of R. W. Thompson as direc- 
tor of engineering for the company, its 
subsidiaries and divisions, with head- 
quarters at Chicago. He will have direc- 
tion of the engineering work of the en- 
tire corporation activities, which include 
manufacture of freight and tank cars, 
motor buses, plate and welding division, 
processing machinery of various types, 
and all other engineering activities. He 
will head the company’s large research 
development activities. 


The Timken Roller Bearing Com- 
pany, Canton, Ohio, announces that 
James F. Reid, former deputy chief of 
the alloy steel branch of the War Pro- 
duction Board, has been appointed pro- 
duction manager of the company. Reid 
had been production manager of the 
*Steel and Tube Division of the com- 
pany before obtaining leave of absence 
in May, 1942, to join WPB. His ac- 
tivities and responsibilities in this new 
capacity extend to all divisions of the 
company. 


The Votator Division of the Girdler 
Corporation, Louisville, has opened an 
Eastern office, 150 Broadway, New 
York, with S. N. Welch as representa- 
tive. Welch is .a native of Kentucky, 
who attended Purdue and Kentucky 
universities. 
Wheeling Corrugating Company. 


Hooker Electrochemical Company an- 
nounces appointment of A. Vaughn 
Chinnock to its sales 
development _ depart- 
ment with hgadquar- 
ters at Niagara Falls, 

New York. Chin- 
nock, a member of 
the American Chem- 
ical Society, gradu- 
ated from Cornell 
University in 1932 
and taught science 
for eight years. For 
the past four years 
he has been. in the 
research and devel- 


opment - department A. V. Chinnock 


Previously he was. with ~ 





This striking view of a gas cycling 
and processing plant was made 


Petroleum Enginering, Inc., by Robert : 
Yarnall Richie. The plant is one 
many designed and constructed 
this company during the past 1 


years of continuous service to 
industry, including cycling, repressur- 
ing, vapor recovery, and pure hydro- 
carbon plants. Pefroleum Engineeri 
Inc. Offices: Tulsa and Houston. 
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PLIBRICO 


Yountleaa FIREBRICh 


' The Answer to Your 
Refractory Problems! 


FOR boilers and stills—for patching and re- 
ate ol entire walls and complete relin- 
librico Jointless Firebrick is the 
lar-saving, trouble-saving refractory that 

refineries everywhere are adopting. 
Plibrico forms a solid, monolithic lining 
that eliminates the weak joints of laid-up 
fire brick construction, Flexo-Anchors pre- 
vent bulging. No special shapes are re- 
quired; Plibrico comes in moist, plastic form 
and can be readily moulded to any shape. 
Your own maintenance men can install it 
or we furnish complete installation service. 
For extreme conditions, there is the 
Plibrico sectionally-supported air-cooled wall. 
And the Plibrico sus- 
pended arch for boiler 
arches and still roofs. 
Both are erected with- 
out special tile or 

heavy castings. 

These catalogs 
cover your 
requirements. 

Here is the complete 
story of Plibrico linings, 
arches, air cooling, etc. 
for your Plibrico 
catalog. Specify wheth- 


er operating H.R.T. or 
water tube boilers. 


PLIBRICO JOINFLESS FIREBRICK CO. 
1803 Kingsbury St., Chicago, Illinois 











Free Examination 








AUDELS PUMPS 
HYDRAULICS 
AIR COMPRESSORS 


SA New Modern.Com- 
rehensive Guide for 
ngineers, Pump Oper- 
ators and Mechanics. 


1650 Pgs., 1654 Illustrations 


im Size 5x 6% x 1%—Fully Indexed 
For Ready Reference including 


HYDRAULICS | | 


AIR 
COMPRESSORS 


This Book Covers a Long Felt 
Need for One Inclusive Volume 
dealing with the whole field of 
modern Pumps, Hydraulics, Air 
Compressors and — many lines 
that tie in. Easy 

COMPLETE To get this assistance for yourself, 
PAY SH A_ simply fill in and mall FREE 
ONLY MO. COUPON today. 





AU Publishers, 49 W. 23 St., New York 10 


DEL, 
AIL AUDELS PUMPS, HYDRAULI AIR COM: 
Be ee a a 
return it, 

Name. 


A Adress 














R.E.F. 


of the company at its Niagara Falls 
plant, where he has been actively en- 
gaged in pilot-plant work in connection 
with developing new products to the 
commercial scale. 


Dugas Engineering Corporation, a 
subsidiary of Ansul Chemical Company, 
Marinette, Wisconsin, moved to new 
office quarters in New York May 1, 
sharing space with Ansul in the Lincoln 
Building at 60 East 42nd Street. Glen 
Stratton will be in charge of Dugas 
and T. R. Kearney will represent Ansul. 


Pennsylvania Salt Manufacturing 
Company announces the following addi- 
~~ to its research and development 
staft: 

Dr. R. D. Evans, formerly with New 
Jersey Zinc Company; E. A. Bruce of 
Blaw-Knox Company; F. W. Jakob, re- 
cently discharged from the Army as Ist 
lieutenant, and graduate of Pennsylvania 
Military College; J. L. Staubly of Na- 
tional. Association of Dyers and Clean- 
ers; J. M. Swales of the Navy inspec- 
tion department; J. McBride of 
Franklin Research ompany; Miss 
Katherine Dilworth of Delaware County 
Hospital; and Miss Gertrude Schutze of 
National Broadcasting Corporation. 

New staff members also include Miss 
Margaretta E. Aeugie of Duke Univer- 
sity and Miss Gladys Molyneux of 
Cornell University. 

Thomas Toovey, pulp'and paper spe- 
cialist, has been transferred from sales 
service to the research and development 
department where he will have super- 
vision of research and development 
work related to new and improved pulp 
and paper chemicals. 

Carrier Corporation, Syracuse, New 
York, has announced the addition of Dr. 
William A. Pennington to the research 
staff of its engineering division. He will 
devote himself to metallurgical and 
chemical problems, including a number 
of research projects connected with the 
company’s preparation of new and re- 
designed products for the postwar pe- 
riod, the announcement said. 


H. K. Porter Company, Pittsburgh, 
has announced appointment of district 
managers in Rochester, New York, Cin- 
cinnati, and Philadelphia, and of a serv- 
ice engineer for Northern New Jersey. 

Joseph F. Gaffney is in charge of the 
new Porter service and engineering of- 
fice in Alliance Bank Building, Roches- 
ter, serving Northern New York. At 
one time with Frigidaire Division of 
General Motors, Gaffney has also man- 
aged his own trucking business and 
been an instructor of electricity. 

R. W. Steves heads a similar office in 
Carew Tower, Cincinnati, for major 
portions of Ohio, Kentucky, West Vir- 
ginia and Indiana. Steves is a graduate 
of Engineering College of University 
of Cincinnati, and has served in en- 
gineering capacities with several promi- 
nent companies. 

T. Campbell, Philadelphia en- 
gineer, has been appointed manager for 
the district office in Girard Trust Bldg., 
Philadelphia, covering Western New 
Jersey, Eastern Pennsylvania, and Dela- 
ware. He worked formerly with West- 
inghouse Electric & Manufacturing 
Company; later in independent. en- 
gineering and sales in Philadelphia; and 
for the past 14 years has represented 
Elliott Company in Philadelphia and 
Eastern Pennsylvania. 

J. L. Cunningham, of Union, New 
Jersey, has been appointed field service 






HOUSTON, 





If you need dependable Turbine re- 
pairs in a hurry, call us. We are com- 
pletly equipped to repair and dy- 
namically balance turbine rotors and 
any High Speed rotating elements in 
our modern shops. 

25 Years Successful Experience 


specthicatic 
for @ WER 
GOOD COOLING TO 
TREATMENT 


. Kill existing algae (all types). 

. Prevent future growth of algae. 

. Inhibit Corrosion. 

. Prevent scale formation. f 

. Slowly remove scale and corrosion 
now in system. 

. Adaptable to filtration or “sludge” 
settling. 

. Simple color test for correct pro- 
‘portioning of chemicals (adaptable 
to automatic photo-electric pro- 
portioners). 

. PH control. y 

. Manufacturers’ laboratory service. 

. A 100% chemical compound. 


Write... Wire... Phone 


CHEMICAL COMPOUND CO 


- BOX 2222 


2911 RUSK AVE. P. 
TEXAS 








We design and 
construct all 
types of modern 
refining units. 


* 


BORN ENGINEERING CO. 


Tulsa, Oklahoma 
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View of Port Neches Plant Constructed by The Lummus Compeny. 


OF TEAMWORK 


When the huge Port Neches butadiene plant went on stream, its gleaming 
tanks and towers marked a milestone of teamwork . . . of voluntary cooperation 
by leading refiners who pooled research facilities, patents and manpower in the 
common purpose of producing the ingredient their country needed. 

Manufacturers and distributors, too, pooled their resources . . . turned thei 
efforts toward teamwork rather than competition. Urgent items were dre 
from many reliable sources, Watson-Stillman being proud to have shared i 
gigantic program by furnishing a substantial portion of the fittings Po 
needed in its many miles of pipelines. 


S hontag Tcangule 


OF COST-SAVING 


The W-S double diamond is the mark of fittings that have been built 
to high standards which assure users of low maintenance cost. In the 
case of W-S Socket Welding Fittings, further cost-saving is made 
possible by reductions in material and welding costs. 
W-S Fittings for both screwed and socket welding joints are available 
for Standard Pipe, Extra Heavy Pipe and Double Extra Heavy Pi 
Perfection of metal structure is insured in all W-S Fittings b 
only materials that conform to rigid chemical and physical sft 
tions, This precaution plus extreme accuracy and uniformity in 
machining assures users trouble-free service with all W-S Fittings. 


Write for Bulletin A-3 containing complete details, specifications and 
Se for all Watson-Stillman Fittings. The Watson-Stillman Co., 


WATSON-STILLMAN 


Distributor Products Division 


DESIGNERS AND MANUFACTURERS OF FORGED STEEL FITTINGS, VALVES, AND HYDRAULIC EQUIPMENT 


May, 1944—A Gulf Publishing Company Publication 
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INDUSTRIAL ° 


PACKINGS . . . GASKETS 


Gaskets are made from a synthetic 
rubber compound, effectively resistant 
to ra Bg on action of gasoline 
and These gaskets will not 
entity “hin 1305 Gaskets may be 
used many times. 
gage’ or wire 
mrtee Packing & Gasket Company 
1 Nance, Houston, Texas 
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McNAMAR 


Steel Plate 
Fabricators and 
Contractors 





Products Storage 


Pressure Vessels 


For more information 
See Page 371 
in Refinery Catalog 


McNAMAR 
BOILER & TANK CO. 
Tulsa, Okla. — Salem, II. 








APPROVED 
INSULATION- 
CONTRACTORS 


SPECIALISTS: in the application of 
all types of industrial insulations. 


REPRESENTATIVES: of Eagle-Picher 
Sales Company, Union Asbestos & 
Rubber Company, and Norristown 
Magnesia & Asbestos Company. 


— Call or write — 


INDUSTRIAL INSULATORS 


cryQU 








engineer for Northern New Jersey for 
the Chemical Process and Quimby 
Pump Divisions of H. K. Porter Com- 
pany. He will make his headquarters at 
340 Thomas Street, Newark. Mr. Cun- 
ningham attended Tyler Commercial 
College in Texas, and served with Bur- 
roughs Adding Machine Company be- 
fore coming with the former Quimby 
Pump Company in 1924. 


General American Process Equipment 
Division of General American Trans- 
portation Corporation, newly formed, 
has opened offices at 420 Lexington 
Avenue, New York. 

Among the members of this new or- 
ganization are H. M. Hunter, formerly 
vice president and manager of sales, P. 
B. Sadler, chemical engineer, and G. D. 
Dickey, manager of the filter depart- 
ment, of Goslin-Birmingham Manufac- 
turing Company, Birmingham, Alabama, 
who recently organized Conkey Com- 
pany as successor to Conkey Filter 
Company which itself was successor to 
Industrial Filtration Corporation and 
Moore Filter Company. Conkey Com- 
pany will devote its efforts to the filter 
and evaporator equipment line of the 
above division. 


Companies comprising this new divi-. 


sion also include Louisville Drying Ma- 
chinery Company, Conkey Company, 
Turbo-Mixer Corporation and Ameri- 
can Machine Company. 


Terry Steam Turbine Company, Hart- 
ford, Connecticut, announces appoint- 
ment of Douglas S. Seelye as chief en- 
gineer. He is a graduate of Yale Uni- 
versity and has been connected with 
the engineering and sales departments 
of the company for the past 24 years. 
He succeeds R. O. Muller who has re- 
tired because of continued bad health. 


Plan National Chemical 
Show at Chicago 


Sponsored by the Chicago. Section of 
the American Chemical Society, the 
third National Chemical Exposition will 
be held November 15 through 19, 1944, 
at the Chicago Coliseum, it is an- 
nounced by M. H. Arveson, chairman 
of the exposition committee. 

The two preceding exhibitions unaei 
the same auspices, the first in 1940 and 
the second in 1942, were held in Chi- 
cago Loop hotels. It is reported that a 
survey of prospective exhibitors for the 
1944 show indicated that infinitely more 
display space would have to be pro- 
vided than could be made available in 
any Loop location. 

Accordingly the committee adopted 
the alternative of leasing the nearest 
available exhibition building to the 
Loop, the historic Coliseum, at 15th 
Street and Wabash Avenue. Scene of 
numerous national political conventions, 
trade shows, circuses and other major 
events over a period of years, the struc- 
ture recently passed into new owner- 
ship. It has been completely rehabili- 
tated and has excellent transportation 
facilities. 

Marcus W. Hinson, manager of the 
first two national shows, will direct the 
November exposition. He states that 
more than 50,000 square feet of floor 
space will be made available, all of 
which is on one floor. 

Associated on the show committee 
with Arveson, who is with Standard Oil 
Company (of Indiana), are Edward 
Bicek of Illinois Institute of Technol- 
ogy, Victor Conquest of Armour & 
Company, L. E. May of The Sherwin- 





Williams Company, C. S. Miner, Jr., of 
Miner Laboratories, R. C. Newton and 
H. E. Robinson, both of Swift & Com- 
pany, and B. B. Schneider of Schneider 
& Dressler. L. M. Henderson of The 
Pure Oil Company, president of the 
Chicago Section, is ex-officio a member 
of the committee. 

Headquarters for the show have been 
opened at 330 South Wells Street, Chi- 
cago 6, Illinois. 





Engineer Desires Position 


Engineer, age 36, with 16 years practical 
experience in construction and _ design, 
Supervision, inspection and sales, includ- 
ing 100-oetane aviation and other types of 
petroleum refining, is open for permanent 
position, due to the fact that construction 
work on job he is now on is nearing com- 
pletion. Salary minimum $450.00. Box 800, 
c/o Petroleum Refiner, Houston, Texas. 








REFINERY ENGINEER—Major oil com- 
pany wants refinery engineer to supervise 
maintenance, repairs and design of new 
equipment, at cracking and skimming 
plant located in Louisiana and having 
crude charge capacity approximately 4,000 
barrels per day. Permanent position with 
excellent future. Chemical Engineer pre- 
ferred. Several years refinery experience 
necessary. WMC Certificate required. Box 
125, c/o Petroleum Refiner, Houston, Texas, 








ENGINEER (Design) — A mechanical or 
chemical engineer with machine design 
experience. Work consists of designing 
equipment to be used in chemical research 
work. Not a duration job. Magnolia Petro- 
leum Company near Dallas. Give details 
of experience. Persons now employed in 
essential industry must have statement of 
availability. Address: Box 38, c/o Petro- 
leum Refiner, Houston, Texas. 








WANTED, construction superintendents 
and general foremen for general construc- 
tion work. Must be familiar with all 
phases of construction in refineries and 
chemical plants. Should have some knowl- 
edge of operatons. Give complete informa- 
tion, age, education, experience, ability, 
salary, availability, draft status. Replies 
confidential. Address: Box 999, care Petro- 
leum Refiner, Houston, Texas. 








WANTED—INSTRUMENT MEN 


For new Aviation Gasoline Refinery con- 
sisting of Catalytic Cracking, Alkylation, 
and Isomerization units, Location, middle- 
west. In reply give detailed outline of 
previous experience, education, draft 
status, and required earnings for 48-hour 
week. Address: Box 500, c/o Petroleum 
Refiner, Houston, Texas. 








REPRESENTATIVES AVAILABLE 
ADDITIONAL LINES WANTED 


For New York City and Texas Gulf Coast 
Area by firm with sales force contacting 
Oil, Chemical and Power Engineers and 
Purchasing Agents. 


Interested in any machinery or materials 
used by these industries. 

Reply to Houston Pipe & Steel Company, 
Room 2606, 420 Lexington Avenue, New 
York 17, New York. 








HELP WANTED 

“Chemical Engineers with experience in 
any of the following petroleum refining 
operations (1) light ends recovery equip- 
ment, absorbers, stabilizers, etc. (2) cata- 
lytic cracking equipment or (3) crude 
distillation equipment and similar process- 
ing units. State in detail educational 
background, positions held with detailed 
explanation of work handled, age, and 
number of dependents also draft status.” 
Address: Foster Wheeler Corporation, 
Petroleum Refinery Division, 165 Broad- 
way, New York 6, N. Y. 
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